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APPENDIX A

STATEMENT OF WORK




19 May 1986
INSTALLATION RESTORATION PROGRAM

PHASE II - CONFIRMATION/QUANTIFPICATION (STAGE 2)
Seymour Johnson AFB North Caralina

1. DESCRIPTION OF WORK

The overall objective of the Installation Restoration Program (IRP) Phase
I1 investigation is to assess potential contamination at past hazardous waste
disposal and spill sites on Air Force installations, A series of staged field
investigations may be required to meet this objective.

The purpose of this staged investigation is to undertake a field and lab-
oratory study at Seymour Johnson AFB NC: (1) to confirm the presence or
absence of contamination within the specified areas of investigation; (2) {if
possible, to determine the extent and degree of contamination and the
potential for migration of those contaminants {n the various envirommental
media; (3) to identify public health and envirommental hazards of migrating
pollutants based on State or Federal standards for those contaminants; and (4)
to delineate additional investigations required dbeyond this stage to reach the
Phase II objectives, ’

The Phase I IRP Report and Phase II Stage ! Report (majled under separate
cover) incorporate the background and description of the sites/zones for this
task. To accomplish this survey effort, the contractor shall take the
following actions:

A. General Requirements

1. Conduct a literature search of local hydrogeologic conditions to
complement the Phase 1 and Phase II Reports (malled under separate cover).
Use this data to determine optimum well depth and locations. Include the
pertinent literature search i{nformation in an appendix of the Final Report.
Develop the literature search data using the following guideline:

a. Topographic data
b. Geologic data
(1) Structure
(2) Stratigraphy
(3) Lithology
¢. Hydrogeologic data

(1) Location of all existing and abandoned wells, including
observation wells, springs, natural ponds and seepages, that ococur on or off
the installation within a one-mile radius of sites to be investigated

(2) Groundwater table and piezometric contours
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(3)
(8)
(5)

(6)
natural aeepages

Depth to groundwater
Surface and groundwater quality

Recharge, discharge and contridbuting areas

Geologic setting, yield and hydrographs of springs and

d. Data on ail existing and abandoned wells, to include

observation holes, on or off the installation and within a one-mile radius of

sites to be investigated

Q)

(2)
specific capacity

(3)
(%)

Location, depth, diameter, types of wells, and logs

Static and pumping water levels, hydrographs, yield and

Present and projected groundwater development and use

Corrosion, incrustation, well interference, and similar

operation and msaintenance problems

(s)
(6)

Observation well networks

Existing water sampling sites

e. Aquifer data

(1)
(2)
(3)
(4)
(s)
(6)
(n
(8)
(9)

Type, such as unconfined, artesian, or perched
Thickness, depths, and formational designation
Boundaries

Transmissivity, storativity, and permeability
Specific retention

Discharge and recharge

Ground and surface water relationships

Aquifer models

Vertical conductance of aquitards where applicable,

f. Climatic data

(M

Precipitation (total and net)
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(2) Evapotranspiration

2. Deteraine the areal extent of the sites by reviewing historical
and current panchromatic and infrared aerial photography.

B. Technical Operations Plan

Immediately after the Notice To Proceed (NTP) for the delivery order,
develop a Technical Operations Plan (TOP) based on the technical requirements
specified in this task description. (See Sequence No. 19, Item VI below).
Follow the TOP format (mailed under separate cover). Provide the TOP to the
USAFCEHL within two weeks of the NTP,

C. Health and Safety

Comply with USAF, OSHA, EPA, State and local health and safety
regulations regarding the proposed work effort. Use EPA guidelines for
designating the appropriate levels of protection needed at the study sites,
Prepare a written Health and Safety Plan for the proposed work effort and
coordinate it directly with applicable regulatory agencies prior to commencing
field operations. Provide an information copy of the Health and Safety Plan
to the USAFOEHL after coordination with regulatory agencies. The Health and
Safety Plan is specified in Sequence No. 7, Item VI below.

D. Drilling and Soils Work

1. Determine the exact location of all monitor wells and soil borings
during the planning/mobilization phase of the field investigation, Consult
with base personnel to minimize disruption of base activities, to properly
position wells with respect to exact site locations, and to avoid underground
utilities. Direct the d¢rilling and sampling and maintain a detailed log of
the conditions and materials penetrated during the course of the work. Do not
drill boreholes into or position wells in actual landfill areas; install wells
at the landfill perimeter, .

2. Monitor the ambient air during all well drilling and soil boring
work with a photoionization meter or equivalent organic¢ vapor detector to
identify the generation of potentially hazardous and/or toxic vapors or
gases, Include air monitoring results in the boring logs. 1f soil
encountered during borehole drilling is suspected to be hazardous because of
discoloration, odor or air monitoring levels, containerize the soil cuttings
in new, unused drums. Enter into the boring logs the depth(s) from which
suspected contaminated soil cuttings were collected for containerization.
Collect a maximum of 3 composite samples, one from the contents of each
drum. Test each composite sample for EP Toxicity (metals). Use RCRA criteria
tg determine if soil cuttings must be classified as hazardous waste (40 CFR
261.24),

3. Groundwater Monitoring Wells

a. Installation of Ground Water Monitoring Wells
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(1) Comply with the U.S. EPA Pudlication 330/9-51-002, NEIC
Manual for Ground Water/Subsurface Investigations at Hazard Waste Sites for
sonitoring well installation.

(2) All well drilling, development, purging, sampling
methods, and other activity pertaining to this effort must conform to State
and other applicable regulatory agency requirements. Cite references in an
appendix to the Final Report.

(3) Install wells at a sufficient depth to collect samples
representative of aquifer quality and to intercept contaminants {f they are
present.

(3) Avoid, when possible, instal.ing wells in depressions or
areas subject to frequent flooding and standing water. If wells must be
installed in such areas, design the wells such that standing water does not
leak into the top of the casing or cascade down the annular space.

(5) Drill all monitoring wells using the following
specifications:

(a) Drill wells using hollow-stem auger techniques. A
center stem, plug, and bit attached to the stem may be inserted into the auger
for use while drilling., This will prevent saterial from entering into the
hollow stem of the auger.

. (b) Take lithologic samples at five-foot intervals and
prepare borehole log descriptions, Include pilot boring logs and well
completion summaries {n the Final Report (Sequence 4, Item VI, below).

(¢) Drill a maximum of 15 wells. Total footage for all
wells in this task shall not exceed 550 linear feet, Refer to the aite
specific details in Section I.H.

(d) Construct each well with two~inch inside diameter
(1.D.) Schedule 80 PVC casing. Use threaded screw-type joints, glued fittings
are not permitted. Flush thread all connections. Screen sach well using two-
fnch I.D. casing having up to 0,020 inch alots; slot size may be smaller based
upon borehole geology. Screen material must be the same as that of the
casing. Cap the bottam of the screen,

(e) Screen all wells so as to collect floating
contaminants and to allow for yearly fluctuations of the water table, Screen
all shallow wells a minimum of ten feet. Screen deep wells a minimum of 20
feet.

(6) Complete all monitoring wells using the following
specifications:

(a) Once the casing is i{nstalled, allow the soil
formation to collapse around the well screen. Supplement the natural
gravel-pack with washed and bagged rounded si{lica sand or gravel with a grain
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size distridution compatidle with the screen and soil formation. Place the
pack from the dottom of the borehole to two feet above the top of the
acreen, Tremie a one foot bentonite seal (granulated or pellets) above the
sand/gravel pack. Ensure the bentonite forms a complete seal. Grout the
remainder of the annulus to the land surface with a Type I Portland
cement/bentonite slurry.

(b) Check with the base point of contact (POC) to
deteraine whether wells shall be completed flush or project above the ground
surface.

1 If well stick-up is of concern in an ares,
complete the well flush with the land surface. Cut the casing two to three
inches below land surface, and install a protective locking 1id consisting of
a cast-iron valve box assembly. Center the 1id assembly in a three foot
diameter concrete pad sloped avay from the valve box. Ensure that free
drainage is maintained within the valve box. Also, provide a screw-type
casing cap to prevent infiltration of surface water. Maintain a minimum of
one foot clearance between the casing top and the bottom of the valve box.
Clearly mark the well number on the valve box 1id. Tag the monitoring well
with following information "Non-potable water supply well-~-groundwater may
contain hazardous material™.

2 1If an above ground surface completion is used,
extend the well casing two or three feet above land surface. Provide an end-
plug or casing cap for each well. Shield the extended casing with a steel
guard pipe which is placed over the casing and cap, and seated in a two-foot
by two-foot by four-inch concrete surface pad. Slope the pad away froe the
well sleeve. Install a lockable cap or 1id on the guard pipe. Install three,
three-inch diameter steel guard posts if the base POC determines the well is
in an area which needs such protection. The guard posts shall be five feet in
total length and installed radially from each wellhead. Recess the guard
posts approximately two feet into the ground., Do not install the guard posts
in the concrete pad placed at the well base. Paint the protective steel
sleeve and clearly number the well on the sleeve exterior. Tag the monitoring
well with the following information "Non-potable water supply well——ground-
water may contain hazardous material.”

Provide locks for both flush and above-ground
wvell assemblies., Turn over the lock keys to the base POC following coumpletion
of the field effort.

(c) Develop each well as soon as practical after
completion with a submersible pump, bailer, and/or airlift method. Continue
well development until the discharge water (s clear and free of sediment to
the fullest extent possible., Measure the rate of water produced, the pH,
specific conductance and water temperature during well development and include
this information in the final report.

(d) Determine by survey the elevation of all newly
installed monitoring wells to an accuracy of 0.0t foot. Notch the top of the
riser casing where well elevations are established. Horizontally locate the
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new wella to an accuracy of 1,0 feet and record the position on both project
and site specific maps. Bench marks used sust have previoualy been
esatablished from and are traceable to a USCGS or USGS survey marker.

(e) Measure water levels at all monitoring wella as feet
below the ground aurface or below the top of casing elevation to the neareat
0.01 foot. Report as mean sea level (MSL). Measure static water levels in
vells prior to well development and before all well purging which precedes
sampling events,

b. Recommend a candidate well abandomment method(s) or
technique(s) which is applicable to the type of monitoring wells i{nstalled and «
geological conditions. Conaider that these wells will be abandoned at some
future date after the study objectives have been met and there (s no longer a
need for the wells. The actual process of well abandomment {s not a part of
this task order. Assure that the recommended aethod(s) meets State and/or
local well abandomment guidelines or regulations.

¢. Complete permits, applications, and other documents which say
be required by local and/or State regulatory agencies for the installation of
monitor wells. File these documents with appropriate agencies and pay all
permitting and filing fees,

8§, Soil Borings

‘a. Conduct a maximum of 6§ soil borings not to exceed a total of
120 linear feet. Accomplish the borings using hollow-stea auger techniques,
Obtain split-spoon samples at five foot intervals, using ASTM Method D-1586,
Refer to Section I.H., for soil sample collection detalls,

b. Scan all split-spoon soil cores with a photoionization meter
or equivalent organic vapor detector. Include monitoring results in the
boring logs.

¢. During the boring operations, descride lithologies encountered
and prepare stratigraphic logs. Place special emphasis on field identifica- —
tion of contaminated soils encountered.

d. Whenever possidble, measure water levels in all boreholes after
the water level has stabilized. Examine the water surface for the presence of
hydrocarbons. Include this information in the doring logs.

e, Tremie-grout all boreholes to the surface with bentonite. It
is especially important to insure that they be adequately resealed to preclude
futue aigration of contaminants,

f. Permanently mark each location where soil borings are
drilled. Record the location on a project map for each specific site or zone,
whichever {s applicable.




5. Well and Borehole Cleanup

Remove all well/bdorshole cuttings and clean the general area
following the completion of each well/borehole. Containerize and store
cuttings suspected to be contaminated according to paragraph I.D.2. of this
task order. Transport these drums to a location within the installation
boundary designated dy the POC. The base (s responsidle for ultimate disposal
of contaminated solls using base resources,

E. Dicontuimtl on Procedures

1. Decontaminate all sampling equipment, including internal
components, prior to use and dbetween samples to avoid cross contamination.
Nash equipment with a laboratory-grade detergent followed by drinking quality
water, reagent-grade solvent (methanol), and distilled water rinses. Allow
sufficient time for the solvent to evaporate and the equipment to dry
completely before reuse.

2. Dedicate for each well the monofilament line or steel wire used to
lower sampling equipment into the well; do not use a line {n more than one
well. Decontaminate the calibrated water level probe for measuring well
volune and water level elevation before uae in each well.

3. Thoroughly clean and decontaminate the drilling rig and tools
before initial use and after each borehcle completion. As a minimum, steam
clean drill bits after each borehole i3 installed. Drill fram the "least” to
the "most" contaminated sites, if possible.

F. Fileld Sampling

1. Strictly comply with the sampling techniques, saximmm holding
times, and sample preservation as specified in the following references:
Standard Methods for the Examination of Water and Wastewater, 16th Edition
(1985), pages 37-M4; ASTM, Section 11, Water and Environmental Technology:
Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846,
2nd Edition (USEPA, 1984&); Methods for Chemical Analysis of Waters and Wastes,
EPA Manual 600/4-79-020, pages xii{ to xix (1983); and the Handbook for
Sampling and Sample Preservation of Water and Wastewater, EPA Document 600/4-
82-029 (1982).

2. Groundwater Monitoring Wells

a. Allow wells to stadllize after development for a minimum of 1
day before sampling.

b, Prior to purging the wells, examine the surface of the water
table for the presence of hydrocarbons and take water level measurements to
the nearest 0.01 foot with respect to the established survey point on top of
the well casing. If applicabdle, measure the thiciness of the hydrocarbdon
layer.
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¢. Purge the well using a submersible pump, bailer, or other
pertinent method. Purge until a minimum of three well volumes (based on
borehole diameter) of water have been displaced and the pH, temperature,
specific oconductance, color, and odor of the discharge have stabilized using
the following criteria: pH ¢ 0.1 unit, temperature : 0.5°C, and specific
conductance : 10 umhos. Include the final msesasurements in the Results section
of the report.

d. Collect vater sasmples with a Teflon bailer. However, to
collect representative aquifer samples where floating hydrocarbons are
present, use & "thief sampler” or similar device to minimize the influence of
the free product.

e. 1If the well(s) cannot be sampled due to vell development, well
characteristics, or other reason(s), indicate the reason(s) in the report
(Sequence 4, Item VI below).

f. Remeasure wvater levels after sampling and when the wells have
stablized.

3. For surface water/sediment samples, collect one surface vater
sample and one sediment sample at each sample location specified. Collect
samples 30 as not to cause cross-contamination; obtain downstream samples
first, and obtain the water sample at each location defore the sediment

sample. Measure on site the pH, temperature, and specific conductance for all
water samples.

B, Split all water and soi. samples. Analyze one set and immediately
deliver the other set (the same collection day) to the base POC. The base POC
vill select 10% of the split samples, package the selections with appropriate
forms, and deliver them to the contractor within 24 hours of receipt. Supply
all packing and shipping materials to the base POC for packaging the split
samples. Immediately ship (within 24 hours) the POC selected samples through
overnight delivery to:

USAFCEHL /SA

Bldg 180

Brooks AFB TX 78235-5501

For all split samples sent to the USAFOEHL, complete an AF Form 2752A

*Envirommental Sampling Data®™ and/or an AF Form 2752B "Envirommental Sampling
Data - Trace Organics®, (working copies will be provided under separate cover)
with the following information:

a. Date and time collected

b. Purpose of sample (analyte and sample group)

c. Installation name (base)

d. Sample number

N




e. Source/location and depth of sample

f. Contract Task Numbers and Title of Project

. 8. Method of collection (bailer, suction pump, air-lift

h. Volumes removed before sample taken (well samples only)

i. Special Conditions (use of surrogate standard, etc.)

- J. Preservatives used

k. Collector's name or initials

In addition, label each sample container with a permanent ink
pen (laundry marker) to reflect the data in a, b, ¢, 4, J and k above.

5. For every 10 field samples collected, take at least one additional
sample (a field duplicate) for quality control purposes. Table 1 provides a
10% allowance for these additional analyses. Include all quality control data
in the draft and final reports. Duplicates shall be indistinguishable from
{ other analytical samples such that personnel performing the analyses are not
able to determine which samples arée duplicates.

6. For every 20 field water samples collected, prepare and submit for
analysis one field blank for all parameters analyzed in water, Assure that
the water used for field blanks has been tested and is free from contaminants

. wvhich would interfere with the required analyses. A minimum of one field
blank for each parameter 1s required., Allowances for these additional
analyses are included in Table 1.

7. Maintain chain-of-custody records for all samples, field blanks,
and quality control samples.

G. Chemical Analyses

1. Analyze water and soil samples collected as specified in Section H
below, Specific Site Work. The analytical parameters are sumnarized in Table
3 along with the required methods.

- 2. All analyses shall meet the required limits of detection for the
applicable EPA method identified in Table 3.

3. For those methods which employ gas chramatography (GC) as the
analytical technique (E601, SW8010, SW8015,SW8020) positive confirmation of
identity 1is required for all analytes having concentrations higher than the
Method Detection Limit (MDL). Conduct positive confirmation by second-column
GC; however, gas chramatography/mass spectroscopy (GC/MS) can be used for
positive confirmation i{f the quantity of each analyte to be confirmed is above
the detection level of the GC/MS instrument. Analytes which cannot be
confirmed will be reported as "Not Detected" in the body of the report, but
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results of all second-column GC or GC/MS confirmational analyses are to be
included in the report appendix along with other rawv analytical data. Base
the quantification of confirmed analytes on the first-column analysis, The
maximum number of second-column confirmational analyses shall not exceed fifty
percent (50%) of the actual number of field samples (to include duplicates),
The total number of saaples for each GC method listed in Table 1 includes this
allowance. If GC/MS, or a coambination of second-column GC and GC/MS, (s used,
the total cosat of all such analyses for a particular parameter shall not
exceed the funding allowed for positive confirmation using only second-column
GC.

4. All chemical/physical analyses shall conform to state and other
applicable federal and local regulatory agency legal requirements. If a
regulatory agency specifies that a type of analysia be performed in a
certified laboratory, assure compliance with the requirement and furnish
documentation showing laboratory certification with the first analytical data
supplied to the USAFOEHL/TS.

S. Archive all raw data, including QA/QC standards and data, for not
less than five years after project completion. Supply this data to the
USAFCEHL /TS upon request. .

H. Specific Site Work

In addition to iteams delineated in I.A, through 1.G. above, conduct
the following specific actions at the sites identified in Table 4 as noted
below: )

1. Fire Training Area 3

a. Drill and construct three shallow groundwater monitoring
wells., One well shall be located southeast in the assumed upgradient
direction of groundwater flow. Two monitoring wells shall be located
downgradient, one north and one northeast of the Fire Training Area.

b. Collect one groundwater sasple fram the existing monitoring
well and three newly constructed monitoring wells. Analyze each groundwater
sample for the parameters listed in Table 5,

2. Landfill &

a. Drill and construct six shallow monitoring wells. One
monitoring well shall be located upgradient of Landfi{ll & and the remaining
five monitoring wells shall be located downgradient between the landfill
boundary and Stoney Creek.

b. Drill and construct one monitoring well downgradient between
the landf{ll boundary and Stoney Creek, screened in the next underlying
aquifer.
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‘ ¢. Collect one groundwater sample fram both of the existing
msonitoring wells and seven newly installed monitoring wvells. Analyze each
grounduater sample for the parameters listed i{n Table 6.

i! d. Collect a maximum of two liquid samples from landfill seeps,
if found, at Landfill A, Analyze these samples for the parameters listed in
Table 6.

e. Collect a maximum of two sediment samples along the natural
runoff channels between Landfill % and Stoney Creek. Analyze the sediment
saaples for the parameters found in Table 7.

‘Q
3. Lanafill 1

Collect one groundwater sample from the existing monitoring well
at Landfill 1. Analyze the groundwater sample for the parameters listed in
Table 6.

b, Landrill 3

a. Use historic aerial photographs to determine the exact
. boundary location for Landfill 3.
{»

b. Drill and construct four shallow groundwater monitoring
wells, One monitoring well shall be located southeast of Landfill 3 in the
assused upgradient direction of groundwater flow. The remaining three
monitoring wells shall be located in the assumed downgradient direction of
groundwater flow between Stoney Creek and Landfill 3.

[

‘ c. Collect one groundwater sample from each of the newly
constructed monitoring wells. Analyze each groundwater sample for the
parapeters listed in Table 6.

S. DPDO Waste Storage Area

a. Drill and construct one shallow monitoring well west of the
Waste Storage Area in the assumed downgradient direction of groundwater flow,

b. Collect one groundwater sample fram the newly installed
monitoring well and analyze for the parameters found in Table 8,

- ¢. Drill three deep soil borings in a downgradient position from
the vaste storage tank. Locate each soil boring greater than 100 feet from
the storage tank. Each soil boring shall be terminated at the groundwater
table, or at a maximum of 30 feet.

d. Collect s0il samples at 5 foot {ntervals from each soil boring
and analyze for the parameters found in Table 9.

e. Collect two surface runoff samples, if obtainabdble, from
natural channels between the waste storage tank and Stoney Creek. Analyze
these surface runoff samples for the parameters found in Table 8.
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f. Collect two sediment samples frou natural channels between the
waste storage tank and Stoney Cresk. Analyze the sediment samples for the
parameters listed in Table 9.

6. Coal Plle

a. Drill two shallow soil dorings at the location of the coal
pile near Building 2700. The maximum depth of each soil boring shall not
exceed 10 feet. Collect soil samples at the 2.5 foot, 5 foot and 10 foot
intervals. Analyze the soil samples for the parameters found in Table 10.

b. Collect one shallow soil boring at an uncontaminated location
within the installation boundary to be used as a background sample. The
maxizum depth of the soil boring shall not exceed 10 feet. Collect soil
samples at the 2.5 foot, S foot and 10 foot intervals., Analyze the soil
samples for the parameters found in Table 10.

I, Data Review

1. Tabulate field and analytical laboratory results, including field
and laboratory parameters and QA/QC data, as they become available and
incorporate them into the next monthly R&D Status Report (Sequence No.1, Item
VI below) forwarded to the USAFOEHL. In addition to the results, report the
following:

a. the time and dates of sample collection, extraction (if
applicable) and analysis; -

b. the method used and Method Detection Limits achieved;
¢. the chain-of-custody forms;

d. a cross-reference of laboratory sample numbers and field .
sample numbers; and o

e. a cross-reference of field sample numbers to wells, boreholes,
sites, etc.

2. Upon completion of all analyses, tabulate and incorporate all
results into an Informal Technical Information Report (Sequence No. 3, Item VI
below) and forward the report to USAFOEHL for review a minimum of two weeks
prior to submission of the draft report. Provide as a minimum the information
specified in I.1.1 above,

3. Immediately report to the USAFOEHL Program Manager or his —
supervisor via telephone, data/results generated during this investigation
which indicate a potential health risk (for example, a contaminated drinking
water aquifer)., Follow the telephone notification with a written notice
within three days; attach a copy of the laboratory raw data (i.e.,
chromatograms for sample and standards run with sample).
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J.

Reporting

1. Prepare a draft report delineating all findings of this field
investigation and forward it to the USAFOEHL (as specified in Sequence No. 4,
Item VI dbelow) for Air Force review and comment. Strictly adnhere to the
USAFOEHL report format (mailed under separate cover). The format is an
integral part of this delivery order. Draft reports are considered “drafts"
only in the sense that they have not been reviewed and approved by Air Force
officials. In all other respects, "drafts" must be coamplete, in the proper
format, and free of grammatical and typographical errors, Include as a mini-
mun, discussion of the regional/site specific hydrogeology, well and boring
logs, data from water level surveys, groundwater surface and gradient maps,
water quality and soll analysis results, available geohydrologic cross
sections, and laboratory and field QA/QC information, For State's requiring
the field work or technical effort be supervised by a State registered
geoclogist, engineering geologist or professional engineer, insert this
information in the report to include registration numbers, certificates and
seals (as appropriate). ’

2. Review the Results, Conclusions and Recommendations concerning the
sites listed in this task which were investigated during a previous IRP Phase
II staged work effort. Use this information and data from previous efforts to
establish trends and develop conclusions and recommendations. Integrate all
investigative work done at each site to date so the report reflects the total
cumulative information for each site studied in this effort.

3. In the Results section, include water and soil analytical results
and field quality control sample data. Report all internal laboratory quality
control data (lab blanks, lab spikes and lab duplicates) and laboratory
quality asswrance information in an appendix of the report. Also provide
second-column confirmation results and quantities, and include which columns
were used, instrument operating conditions, and retention times. Summarize in
the appendix the specific collection technique, analytical method (Standard
Methods, EPA, etc.), holding time, and limit of detection for each analyte .

%, Make esatimates of the magnitude, extent and direction which
detected contaminants are moving. Identify potential envirommental
consequences of the discovered contaminants, where known, based upon State or
Federal standards.

5. Plot and map all field data collected for each site according to
surveyed positions,

6. In the Recommendation section, address each site and list them by
category:

a. Category 1 consists of sites where no further action
(including remedial action) is required. Data for these sites are considered
sufficient to rule out unacceptable public health or envirommental hazards,

A-13




b, Category 11 sites are those requiring an additional Phase 11
effort to determine the direction, magnitude, rate of movement and extent of
detected contaminants, Identify potential enviromental consequences of
discovered contamination, :

¢. Category III sites are those that will require remedial action —
(ready for IRP Phase IV)., In the recommendations for Category III sites,
include any possible influence on sites in Categories I and/or Il due to their
connection with the same hydrological systea. Clearly state any dependency
between sites in different categories. Include a list of candidate remedial
action alternatives, including Long Term Monitoring (LTM) as remedial action,
and the corresponding rationale that should be considered in selecting the o=
remedial action for a given site. List all alternatives that could
potentially bring the site into compliance with envirommental standards, For
contaminants that do not have standards, EPA recommended safe levels for
noncarcinogens (Health Advisory or Suggested-No-Adverse-Response Levels) and .
target levels for carcinogens (1 x 10 cancer risk level) may be used. -
Unless specifically requested, do not perform any cost analyses, or
cost/benefit review for remedial action alternatives. However, in those
situations where field survey data indicate immediate corrective action is
necessary, present specific, detailed recommendations. .

For each category above, summarize the results of field data, -—
envirommental or regulatory criteria, or other pertinent information
supporting conclusions and recommendations, Reduce this summary information
into a table (or tables) and insert it (or them) into the text and the
Executive Summary.

7. Provide cost estimates by line {tem for future efforts recommended - -
for Category II sites and LTM Category I1I sites., Submit these estimates —
concurrently with the approved final technical report in a separate document.

Only the cost requirements outlined in Sequence No. 2, Item VI, need be
submitted,

a. For Category 11 sites, develop detailed site-specific
estimates using prioritized costing format (i.e., cost of conducting the —
required work on: the highest priority site only; the first two highest
priority sites only; the first three highest priority sites only; etc., until
all required work is discretely costed) for the proposed work effort. The Air
Force determines the priority of sites from contractor recommendations.
Consider the type of contaminants, their magnitude, the direction and rate of
their migration, and their subsequent potential for envirommental and health
consequences when developing recommendations for site prioritization.

b, For Category III sites slated for long term monitoring,
develop site specific estimates which detail the costs associated with: (1)
permanent installation of monitoring wells; (2) ground water sampling -
interface equipment, including permanent installation of pumps and sampling
lines; and (3) four quarterly (1 year period) sample collections and
laboratory chemical analyses of ground water, etc.

A-14 .




bt

£y

L4

8. Provide an inventory of all on-base wells, to include production,
irrigation, monitoring, etc. If the well has been abandoned, note the reason.

9. Reference in an appendix any local, State and/or Federal
regulations which require specific well drilling techniques, materials, well
development, purging, and sampling methods as specified in this work effort,

I1. SITE LOCATION AND DATES: None
I1I. BASE SUPPORT:

A. Prior to any contractor digging or drilling, the Base Civil Engineer
will locate underground utilities and issue digging permits.

B. The Base Civil Engineer will assign accumulation points within the
installation for the contractor to use to deliver any drill cuttings or well
installation fluids generated from the required work which are suspected to be
hazardous. A

C. The Base Civil Engineer will take custody of any drill éuttlngs or
well installation fluids suspected to be hazardous and properly dispose of the
material according to applicable state and/or federal regulations.

D. The base will provide the contractor with existing engineering plans,
drawings, dliagrams, aerial photographs, etc., to evaluate sites under
investigation,

E. The base POC will select 10f of the split samples provided by the
contractor, package them, and ensure they are picked up by the contractor within
24 hours of sample receipt. See paragraph 1.F.4.

F. The Base will arrange for and have available prior to the start-up of
field work, the following services, materials, work space, and items of equipment
to support the contractor conducting the survey:

1. Personnel identification badges, vehicle passes and/or entry permits,
2. A secure staging area for storing equipment and supplies.

3. A supply (i.e., fire hydrant) of large quantities (up to a maximum of
1,000 gallons) of potable water for equipment cleaning, etc.

k¥, A paved area where drilling equipment can be cleaned and
decontaminated. A source of potable water (i{.e., ordinary outdoor water faucet)
and a 1107115 VAC electrical outlet must be available within 25 feet of the paved
area rfor steam cleaner hookup. Drainage from this paved area should be through an
oil/water separator to a sanitary sewer.
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5. A temporary office area, not to exceed 100 square feet and equipped
with a Class A telephone for local and long distance telephone calls., The con~
tractor shall pay for any long distance telephone calls made by his personnel from
this phone.

6. A household-type refrigerator having approximately 2 cubic feet of
freezer space.

T. A set of keys to existing monitoring well locks. The contractor shall
return the keys to the base when the survey has been completed.

IV. GOVERNMENT FURNISHED PROPERTY: None
V. GOVERNMENT POINTS OF CONTACT:

1. USAFOEHL Technical Program Manager 2. Bazs Point of Contact (POC)
Capt Brian D. McCarty Lt Steve Warren
USAFOEHL/TSS USAF Hospital/SGPB
Brooks AFB TX 78235-5501 Seymour Johnson AFB NC 27531-5300
(512) 536-2158 ' (919) 736-5556/5557
AUTOVON 240-2158/2159 AUTOVON 488-5556/5557
1-800-821-4528

MAJCOM Monitor 4, Base Civil Engineer POC

Col Jerry Dougherty Mr Donny Jones

HQ TAC/SGPB 4 CSG/DEEV

Langley AFB VA 23665-5001 Seymour Johnson AFB NC 27531~5005
(804) 764~585T (919) 736-6501

AUTOVON 5T4-5857 AUTOVON 488-6501




VI. 1In addition to sequence numbers 1, 5 and 10 1listed ({n Attaciment 1 to the
contract, and which apply to all orders, the sequence numbers listed delow are
applicadble to this order, Also shown are dates applicable to this order,

Sequence No. Para No. Block 10 Bloek 11 Block 12 Block 13 Block 14

19

(TOP)® 1.B. OTIME 31 Jul 86 31 Jul 86 15

7 (Health & I.C. OTIME 31 Jul 86 31 Jul 86 3
Safety)

3 (Prelim I.1.2 OTIME LA L L] 3
Data) .

4 (Tech. 1.J.1. ONE/R 30 Sep 86 3] 0zt 86 31 Ay 87 aus
Rpt)

2 (cost data) 1I1.J.7. OTIME 27 Feb 87 30 Jun 87 LA L

14 MONTHLY 29 Aug 86 29 Aup 86 wnuss 3

15 MONTHLY 29 Aug 86 29 Aug 86 wnuus 3

%The Technical Operations Plans (TOP) required for this stage is due within two
weeks of the Notice to Proceed.

#2Upon completion of the total analytical effort and before submission of the
first darart report.

$R3Two draft reports (25 coplies of each) and one final report (50 copies plus the
original camera ready copy) are required. Incorporate Afir Force comments into th:
second draft and final reports as specified by the USAFCEHL. Supply the USAFOEH,
with an advance copy of the first draft, second draft, and final reports for
acceptance prior to distribution. Distribute the remaining 24 copies of each
draft report and 49 copies of the final report as specified by the USAFCEHL.

Raa2Submit cost estimates (five copies) in a separately bound document with the
Final Report only. Provide estimates for only those sites recommended for
additional Phase 11 woark (Category 1I) and Phase IV, Long Term Monitoring,
(Category 1I1I).

sss#ssubmit monthly hereafter.
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TABLE 2 <
VOLATILE ORGANIC AND AROMATIC COMPOUNDS (VOC)

Pur;cable Hal ocarbons Purgeable Arcmatics
EPA Method 601 and-Seleoted- EPA Method 8020 boz
WG 0-Cempounes.

Bramodichloromethane Benzene

Bromofora ' Chlorobenzene
Braoacmethane 1, 2=Dichleorobenzene
Carbon tetrachloride 1,3=-Dichlorobenzene
Chlorobenzene 1, 4=Dichlorobenzene
Chloroethane Ethylbenzene
2=Chloroethylvinyl ether Toluene

Chloroform o~xylene
Chloramethane p~xylene
Ditromochloromethane a-Xylene
1,2=Dichlorobenzene

1,3-Dichloraobenzene

1,4-Dichlorobenzene

Dichlorodifluorocmethane

1,1-Dichlorcethane

1,2-Dichloroethane

1,1-Dichloroethene

trans-1,2-Dichloroethene

1,2~-Dichloropropane

cis-1,3-Dichloropropene

trans~1,3-Dichloropropene

Methylene chloride

1,1,2,2-Tetrachloroethane

Tetrachlorethylene

1,1,1-Trichloroethane

1,1,2=Trichloroethane

Trichloroethylene

Trichlorofluoranethane

Vinyl Chloride




Parameter

Petroleum Hydrocardbons - water
Petroleun Hydrocarbons - soil

Aromatic volatile organics - water
Aromatic volatile organics - soil

Halogenated volatile organics - water
Halogenated volatile organics ~ soil

13 Priority Pollutant Metals -~ water
arsenic
antimony
beryllium
cadmi um
chromiun
copper
lead
gercury
nickel
selenium
silver
thallium
zine

13 Priority Pollutant Metals - soil
arsenic
antimony
beryllium
cadmium
chromium
copper
lead
mercury
nickel
selenium
silver
thallium
Zine

Extractable Priority Pollutants - water

Extractable Priority Pollutants - soil

Lead - water

TABLE 3
Analytical Parameters, Methods and Required Detection Limits

Method

E418.1
SW3550/E418.1

SW5036/5W80206- £ (L,0?
-SW5030/5W8026 € o2

E601
-8W5030/5W80+6— € bo|

E£206.2
E200.7
E200.7
moo.?
E200.7
5200.7
E200.7
E245.1
E200.7
E270.2
E200.7
E200.7
E200.7

SW3050/SWT060
SW3050/SW6010
SW3050/5W6010
SW3050/SW6010
SW3050/SW6010
SW3050/SW6010
SW3050/SW6010
SW7ATY

SW3050/SW6010
SW3050/SW7740
SW3050/SW6010
SW3050/SW6010
SW3050/5W6010

£625
SW3550/5W8270 /b2

E239.2
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Detection Limit

1 mg/L
1 ag/kg

0.001 mg/L
0.032 mg/L
0.0003 mg/L
0.004 mg/L
0.007 mg/L
0.006 mg/L
0.042 mg/L
0.0002 mg/L
0.015 mg/L
0.002 mg/L
0.007 mg/L
0.040 mg/L
0.002 mg/L

0.1 mg/kg
3.2 mg/kg
0.03 mg/kg
0.4 ag/kg
0.7 mg/kg
0.6 mg/kg
4.2 mg/kg
0.1 mg/kg
1.5 mg/kg
0.2 ug/kg
0.7 mg/kg
4,0 mg/kg
0.2 mg/kg

0.002 mg/L
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Parsmeter Method

Common Anions -~ Water
bromide A429
chloride AL29
fluoride A829
nitrate AL29
nitrite ABR29
phosphate A829
sulfate AB29

Non-Halogenated Volatile

Organics - water or soil SW5030/SWB015

Total Cyanide - water -Al12D € 335.2

Total Cyanide - soil —Al12D-c 335.-2

Alkalinity - water
bicarbonate AL03
carbonate ARO3
hydroxide A303

Total Metals Screen -~ soil .
aluminum SW3050/SW6010
antisony SW3050/5W6010
barium SW3050/SW6010
beryllium SW3050/SW6010
boron SW3050/SW6010
cadmium SW3050/8W6010
calcium SW3050/5W6010
chromiun SW3050/8W6010
cobalt SW3050/SW6010
copper SW3050/SW6010
iron SW3050/SW6010Q
lead SW3050/SW6010
sagnesium SW3050/8W6010
manganese SW3050/8W6010
solybddium 3W3050/8W6010
nickel SW3050/SW6010
potassiwm SW3050/SW6010
silica SW3050/5W6010
silver SW3050/SW6010
sodium SW3050/SW6010
thallium SW3050/SW6010
vanadium SW3050/5W6010
zine SW3050/SW6010

Conductance - water E120.1

pH ~ water E150.1

A-22

Detection Limit

0.1 mg/L
0.1 mg/L
0.05 mg/L
0.1 mg/L
0.1 mg/L
0.1 mg/L
0.1 mg/L

0.020 mg/L
20 ng/kg

10 mg/L
10 mg/L
10 mg/L

4.5 mg/kg
3.2 mg/kg
0.2 mg/kg
0.03 mg/kg
0.5 mg/kg
0.% mg/kg
1.0 ug/kg
0.7 mg/kg
0.7 wg/kg
0.6 mg/kg
0.7 mg/kg
.2 mg/xg
3.0 mg/kg
0.2 mg/kg
0.8 mg/kg
1.5 mg/kg

Determine at time
of analysis.

5.8 mg/kg
0.7 mg/kg
2.9 mg/kg
8.0 mg/kg
0.8 mg/kg
0.2 mg/kg




Total Diasolved Solids (TDS) - water E160.1 10 mg/L
Temperature - vater E170.1 -
EP Toxicity - soil SW1310 b

Extraction & Analytical

Notes:

3petection 1imit as specified by the applicable EPA or Standard Method; report
as mg/L for vater samples and mg/kg for 3oil samples,

b Metal mg/L_of Leaching Solution

As 0.002

Ba 0.1

Cd 0.005

cr 0.05

Pb 0.1

Hg 0.0002

Se 0.002

Ag 0.01

Additional Notes:’

1. VOC (VOC means volatile organic chemicals as defined by EPA in Federal
Register) refers to analysis for both Aromatic Volatile Organics and
Halogenated Volatile Organics.

2. "A™ Methods - Standard Methods for the Examination of Water and
Wastewater, 16th Edition (1985).

3. "E™ Methods -~ U.S. Enviromental Protection Agency

4, "SW" Methods - Test Methods for Evaluating Saolid Waste, Physical/Chemical
Methods, SW-846, 2nd Edition (USEPA, 1984)

S. For soil samples, report results as mg/kg of dry soil. Report moisture
content for each soil sample.




TABLE 4

List of Sites Requiring Phase II, Stage 2 Work

Fire Training Area 3
Landrill No. &4
Landrill No. 1
Landrill No. 3
DPDO Waste Storage Area

Coal Plle

TABLE 5

Analytical Requirements for Water Samples at
the Fire Training Area 3

Petroleum Hydrocarbons

Aromatic Volatile Organics

Halogenated Volatile Organics

Lead

Specific Conductance
pH

Temperature

TABLE 6

Ef18.1
SW5030/5W8020 £(.07
E601

E239.2

E120.1

E150:1

E170.1

Analytical Requirements for Water Samples at -
Landfill 4, Landfill t and Landfill 3

Petroleun Hydrocarbons

Aramatic Volatile Organics

Halogenated Volatile Organics

13 Priority Pollutant Metals

Extractable Priority Pollutants

Specific Conductance
pH

Temperature

Total Dissclved Solids (TDS)

Cammon Anions

A-24

E418.1
SWEQ30/8W8026- € L,02
E601
E200.7
£206.2
E245.1
E270.2
E62S
E120.1
E150.1
E170.1
E160.1
A429

¥




TABLE 7

Analytical Requirements for Sediment Samples at Landrill u

Petroleum Hydrocarbons SW3550/E418.1
Arcmatic Volatile Organics SW5030/8W8020 € 02
Halogenated Volatile Organics -SW5030/65W8010 € L O!
13 Priority Pollutant Metals SW3050/5W6010
SW3050/SW7060
SW74AT1
SW3050/SW7740
Extractable Priority Pollutants SW3550/8W82710 /EL15

TABLE 8

Analytical Requirements for Water Samples at
the DPDO Waste Storage Area

Petroleun Hydrocarbons E418.1
Aromatic Volatile Organics -SW5030/5W8020- £ 02
Halogenated Volatile Organics E601
Non-Halogenated Volatile Organics SW5030/SWB015
13 Priority Pollutant Metals E200.7
E206.2
E245.1
E270.2
Extractable Priority Pollutants E625
Total Cyanide -Al3-2D- £335.2
Specific Conductance E120.1
pH E150.1
Temperature E170.1
Total Dissolved Solids (TDS) E160:1
Common Anions Al29
Alkalinity (Separately report carbonate,
bicarbonate and hydroxide
alkalinity) A403

TABLE 9

Analytical Requirements for Soil and Sediment Samples
at the DPDO Waste Storage Area

Petroleun Hydrocarbons SW3550/E418.1
Aromatic Volatile Organics -SHW5030/5W8026 € (o2
Hal ogenated Volatile QOrganics SWE5030/5W8010- € (o
Non-Halogenated Volatile Organics SW5030/SW8015
13 Priority Pollutant Metals SW3050/SW6010
SW3050/SW7060
SWTU
SW3050/SW7740
Extractable Priority Pollutants SW3550/8W82%8 / E©S
Total Cyanide AN+2D £ 335.2
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TABLE 10

Analytical Requirements for Soil Samples at the
Coal Pile, Building 2700 and Background Sample

Total Metals Screen SW3050/5W6010
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. W. JOSEPH ALEXANDER
Education

B.S., Geology, East Carolina University, 1972
M.S., Geology, Northern Arizona University, 1974
(Hydrogeology/Engineering Geology Emphasis)

Registration
Registered Geologist - State of Georgia (No. 559)
Experience

1984 to date. Research Triangle Institute. Manager of Hydrogeology
Department, Center for Environmental Measurements, Environmental Scien-
ces and Engineering Unit. Technical and administrative responsibili-
ties as leader of hydrogeology and support staff conducting research
and applied hydrogeological projects. Currently Task Leader for
C ground-water aspects of pilot study for EPA National Pesticide Survey.
Responsibilities include determining the ground-water vulnerability of
six counties and development of sampling protocol for domestic and
community well systems. Currently Task Leader for Stage 2 hydrogeo-
logic dssessment of five waste disposal sites at one Air Force base.
Involved in ground-water contamination and baseline environmental
ll studies for commercial clients. Recently Task Leader on first stage of
the EPA's National Pesticide Survey to determine ground-water vulner-
ability at county levels throughout the United States. Recently
Project Leader for Phase II, Stage 1 ground-water contamination studies
at several Air Force bases under DoD's Installation Restoration
Program. Project Leader on work assignment with EPA's Office of Solid
Waste to provide technical support necessary to resolve various hydro-
n geologic issues used in the development of locational siting guidelines
: for hazardous waste treatment, storage, and disposal facilities.

1979 to 1984. Law Engineering. Senior Hydrogeologist, Natural

Resources and Waste Management Division. Responsible for management of

hydrogeological services group. Technical direction of studies dealing

with ground-water contamination, remedial measures assessment, and

related environmental surveys. Activities largely centered within the

chemical, paper, petroleum, and nuclear industries. Ground-water

contamination evaluations of 1landfills, land treatment areas, spill

sites, underground storage tanks, and waste pits, ponds, and lagoons.

Designed and implemented recovery, containment, and monitoring systems

- for petroleum products released within a variety of hydrogeologic

settings. Conducted aquifer tests and dispersion testing for hydraulic

characterization of contaminated sites. Developed data base management

systems for interpretation of site hydrogeology and ground-water

contaminant distribution. Evaluated effectiveness of ground-water

. containment/diversion alternative in controlling oxygen demand on

stream using two-dimensional computer model. Also responsible for

regional aquifer characterization studies and for ground-water supply
evaluations.
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Experience (Continued)

1977 to 1979. Soil & Material Engineers. Engineering Geologist/
Hydrogeologist, Engineering Department. Responsible for management of
a variety of hydrogeological, geotechnical, and engineering geology
projects. Evaluation of contaminated ground-water sites and design and
implementation of remedial systems. Other types of projects included
subsurface evaluation of dam sites, foundation engineering, industrial
site development, and the evaluation of waste disposal sites.

1974 to 1977. Law Engineering. Staff Hydrogeologist, Water Resources
Department. Responsibilities included preparation of ground-water geo-
logy sections of Preliminary Safety Analysis Reports for nuclear power
and fuel reprocessing plants, feasibility studies for ground-water sup-
plies and evaporation-percolation ponds, and ground-water investiga-
tions for pollution control facilities and coal-gasification plants.

1972 to 1974. Department of Geology, Northern Arizona University.
Graduate Teaching Assistant. Responsibilities dincluded instructing
courses and leading related field trips for engineering geology, physi-
cal geology, and physical science laboratory courses. Worked part time
for registered hydrogeologist in conducting aquifer tests in municipal
well fields, performing geologic mapping, and conducting geomagnetic
investigations in northern Arizona.

Professional. Associations

International Association of Hydrogeologists
Association of Ground-Water Scientists and Engineers
Association of Engineering Geologists

Selected Publications

Alexander and Liddle, "Ground-Water Vulnrability Assessment in Support
of the First Stage of the National Pesticide Survey," Proceedings of
the Agricultural Impacts on Ground Water Conference, Omaha, Nebraska,
1986.

Alexander, Miller, and Seymour, "Mitigation of Subsurface Contamination
by Hydrocarbons," National Conference on Management of Uncontrolled
Hazardous Waste Sites, 1982.

Miller and Alexander, "Geologic Aspects of Waste Disposal Site Evalua-
tions," Association of Engineering Geologists, Bulletin Vol. XVIII,
No. 3, 1981.

Miller, Schlecht, and Alexander, "Groundwater Assessments for Corporate
Planning," Abstract, Water Pollution Control Federation, Detroit, 1981.

Alexander, “Measurements of Oxygen-Related Parameters in a Shallow
Aquifer System." Abstract, Presented to the National Water Well Asso-
ciation, Las Vegas, 1980,

Alexander, "Geology and Geomagnetics of West Flagstaff, Conconino
County, Arizona," Geological Society of America Abstracts, Vol. 6, No.
5, 1974.

Alexander, as participant with others, "Pollution Studies of Tar River
Tributaries on the North Carolina Coastal’ Plain," Report Number
GY-9181, National Science Foundation, 1971. '

B-2
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Selected RTI Reports

Alexander and Winters, "Results of Reconnaissance Survey to Evaluate
Low Ground-Water Levels in Vicinity of Waste-Treatment Facility."
Report prepared under commercial contract 432N-3665, 1986.

Alexander, Liddle, Mason, and VYeager, "Ground-Water Vulnerability
Assessment in Support of the First Stage of the National Pesticide
Survey." Report under EPA Contract No. 68-01-6646, 1986.

Alexander, Lehr, and Aller, "Training Manual for Using DRASTIC Hydro-
geologic Factors in Conducting a National Ground-Water Vulnerability
Assessment." ODraft Report Under EPA Contract No. 68-01-6646, 1985,

Alexander, Truesdale, and Liddle, "Technical Considerations for Defin-
ing the Protectiveness of Various Locational Settings of Hazardous
Waste Treatment, Storage and Disposal Facilities." Draft Report under
EPA Contract No. 68-03-3149-1-4, 1985.

Winters and Alexander, "Possible Explanations for the Occurrence of
Elevated Ammonia Concentrations in Shallow Ground-Water Systems."
Report Prepared under Commercial Contract 432T-3045, 1985.

Alexander and Truesdale, "Estimating Ground-Water Velocities and Time
of Travel at Treatment, Storage, and Disposal Facilities." Draft Report
under EPA Contract No. 68-03-3149-1-4, 1984,

Alexander and Truesdale, "Characterization of Vertical Gradients with
Consideration for Measurements at Treatment, Storage, and Oisposal
Facilities." Draft Report under EPA Contract No. 68-03-3149-1-4, 1984,

Alexander and Truesdale, “The Potential Application of Environmental
Isotopes in Hydrogeologic Investigations of Treatment, Storage, and
Disposal Facilities." Oraft Report under EPA Contract No. 68-03-3149-
1-4, 1984.

Alexander, "The Relationship Between Water-Table Slope and Hydraulic
gradient with Considerations for Measuring Representative Hydraulic
Gradients at Treatment, Storage, and Oisposal Facilities." Draft
Report under EPA Contract No. 68-03-3149-1-4, 1984,

Alexander, "Technical Issues Regarding Variable Density Fluids with
Considerations for Ground-Water Monitoring at Treatment, Storage, and
Disposal Facilities."” Oraft Report under EPA Contract No. 68-03-3149-
1-4, 1984,

Alexander and Liddle, "Installation Restoration Program-Phase II:
Confirmation/Quantification Stage 1, Shaw Air Force Base, South
Caraolina." Draft Report under DoD Contract No. F33615-83-D-4010, 1984.

May 1987
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STEVEN L. WINTERS

Education

B.S., Geology, Indiana University, 1981
M.S., Hydrogeology, University of Waterloo, 1984
(Synthetic Organic Solute Transport in Groundwater)

Experience

December 1985 to date. Research Triangle Institute. Research Hydroge-

ologist, Hydrogeology Department, Center for Environmental Measure-

ments, Environmental Sciences and Engineering Unit. Principal activity

has been project hydrogeologist on soil, surface water and ground-water
investigations at the Seymour Johnson Air Force Base, Goldsboro, North

Carolina under the Air Force Installation Restoration Project. Other

projects have been to assist in the development and validation of

statistical techniques to aid in the characterization of hazardous

waste sites, help design column experiments to evaluate EPA's Toxicity )
Characteristic Leaching Procedure, provide geologic and hydrogeologic -—
support in the development of a natural-gas reservoir simulation numer-

jcal model, survey current underground storage tank leak detection

methods, assess the general transport characteristics of gasoline
constituents in ground water and assist in the design and implementa-

tion of seepage meter survevs in the North Carolina coastal plain.

Topics of major document reviews have included the applicability of -
using generic ground-water transport modeling to regulate hazardous .-
waste disposal practices, ground freezing as a method of contaminant
containment, and a large-scale lab study to estimate earthen 1liner

integrity in the field.

1984 to November 1985, Woodward-Clyde Consultants. Senior Staff
HydrogeoTlogist, Water Resources Group. Served as Project Hydrogeoi-
ogist for two EPA Superfund projects in northern California and Wash-
ington. Tasks included the design and implementation of ground-water
monitoring networks, soil and water sampling programs, and contaminant
transport modeling. Also assisted the Water Resaurces and Geotechnical
staff in assessing organic contaminant migration potential in ground
waters contaminated by leaking storage tanks or surface spills in
Silicon Valley and wood-preservative plants in northern California. -

1981 to 1984. Atomic Energy of Canada, Chalk River Nuclear Labora-

tories, Chalk River, Ontario. Research Assistant. Principal duties

included assistance on research into processes of inarganic and organic

solute transport at the ground-water surface-water interface. Also =
assisted hyarogeologists in research on radio-nuclide transport in the

subsurface.

Professional Associations
Association of Ground-Water Scientists and Engineers (NWWA) .

American Chemical Saciety —
American Geophysical Union
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Selected Publications and Reports

S. M. Harkins, R. S. Truesdale, R. Hill, and S. L. Winters. "U.S.
Production of Manufactured Gases: Assessment of Past Disposal Prac-
tices (Draft)." Report under EPA contract No. 68-01-6826, 1986.

S. L. Winters. “"Database Aquisition for the Development of Statistical
Methods for Characterizing Ground-Water Contamination at CERCLA

- Hazardous Waste Site." Report under EPA Contract No. 68-01-6826, 1986.
S. L. Winters and 0. R. Lee. "In Situ Retardation of Trace Organics in
Groundwater Discharge to a Sandy Stream Bed," submitted to Environ-
mental Science and Technology June 28, 1985.
S. .. Winters and D. R. Lee. "In Situ Measurement of Organic Solute
Transport Parameters in Groundwater Discharge Environments," EOS, 65
(16): 205 (April 17, 1984). Presented at the spring meeting of the
American Geophysical Union, Cincinnati, Ohio. May 14, 1984. .

- S. L. Winters and D. R. Lee. "Organic Solute in Groundwater Discharge

Environments," Proceedings, Second International Conference on Ground-
Water Quality Research, Tulsa, Oklahoma, March, 1984, pp. 55-58.
National Center for Groundwater Research, Oklahoma State University,
Stillwater, OK.

May 1987




SCOTT A. GUTHRIE

Education

B.S., Geology, Marshall University, 1984
Certificate in Ground-Water Resources, J. Sargeant Reynolds Community
College, 1985

Experience

September 1986 to date. Research Triangle Institute. Hydrogeologist,
Center for Environmental Measurements, Environmental Sciences and
Engineering Unit. Primary activities include supervision of monitoring
well installation and ground-water sampling for base installation/
restoration projects for the Air Force, and commercial clients.
involved in the domestic well sampling for the pilot study of EPA's
National Pesticide Survey.

July 1985 to September 1986. Handex Corporation. Responsible for
permitfing, assistance 1n drilling procedures, sample retrieval,
construction and installation of wells, monitoring of ground-water
levels and determination of hydrocarbon thicknesses in wells,

December 1984 to July 1985. Self-employed as a geolaogical consultant.
Projects incTuded installation of irrigation wells, including soil
classification, soil chemistry, stratigraphy, site evaluations, linear
trend analysis, well design, pump testing, and submittal of reports to
County Health Departments. Another project was installation of supply
well for small town, including hydrogeological evaluation and selection
of well specifications and well-maintenance program.

Professional Associations

National Water Well Association

May 1987
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i; WILLIAM F. GUTKNECHT
Education

B.S., Chemistry, University of Wisconsin, Milwaukee, Wisconsin, 1964
Ph.D., Analytical Chemistry, Purdue University, Lafayette, Indiana,
1970

Experience

October 1983 to Present. Research Triangle Institute. Manager, Envi~
ronmental Chemistry Uepartment, Center for Environmental Measurements,
Environmental Sciences and Engineering. Technical and administrative
management of projects in areas of sample collection, chemical analy-
sis, and precipitation methods development and evaluation, quality con-
trol/quality assurance, and analytical support of other Centers and
Units within RTI. Project leader for multiyear, multidisciplinary ana-
lysis and waste management programs with the DOD Air Force "and USEPA.

1980 to October 1983. Research Triangle Institute. Supervisor, Envi-
ronmental Chemistry Section. Supervised analytical chemists performing
collection (sampling), recovery and analysis of source, ambient, aque-
ous, industrial hygiene and biological samples. Directed research and
development of new analytical procedures, especially procedures for
characterization (speciation) and quantification of inorganic species.
| ¥ Other areas of scientific interest and activity include trace organic
analysis and quality control/quality assurance. Used numerous tech-
niques for measurement of trace levels of elements and molecular spe-
cies, including atomic absorption spectrometry, colorimetric methods,
photon-induced x-ray fluorescence, proton-induced x-ray emission, neu-
tron activation analysis, and photoelectron spectrometry. Used Auger
{ microscopy to characterize particles in lungs and .ESCA to characterize
tellurium, selenium, and lead particles generated and collected in the
laboratory. Developed a new procedure for speciation utilizing a com-
bination of catalysis and gas chromatography for measurement of
Fet3, Cu*, and CN~ at the parts-per-billion level. Used gas
chromatography and high performance liquid chromatography for analysis
of environmental air samples for ambient hydrocarbons, isocyanates, and
chlordane. Investigated the limitations of a variety of air sample
collection devices including stability of compounds in these devices
and percent recovery from them.

1978 to 1980. Research Triangle Institute. Environmental Chemist.

o Prepared quality assurance plans for various analytical studies includ-
ing environmental screening and pesticide analysis programs. Prepared
inorganic and organic samples for quantitative or performance audits
and participated in qualitative or systems audits of various analytical
laboratories.

,_.
-
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1971 to 1978. Duke University. Assistant Professor, Department of -
Chemistry. Taught undergraduate courses in general chemistry and in-
strumental analysis. Taught graduate courses in electrochemistry,
trace-element analysis, introductory electronics, and programming and
on-line application of micro and minicomputers. Accomplishments in
research carried out with graduate students under direction included:
(a) development of computer-controlled and real-time, computer-opti-
mized analytical systems; (b) development (with R. L. Walter of Duke
University), proton-induced, x-ray emission analysis system and utili-
zation of this system for analysis of numerous biomedical and environ-
mental samples; (c) development of ion-selective electrode systems for
the measurement of thiols, sulfite and bromide; and (d) studies cf cer-
tain trace metals in select physiological systems, e.g., chromium in
human blood serum, aluminum in human brain tissue, and cadmium in human
lungs.

1970 to 1971. Louisiana State University. New Orleans, Louisiana,
Postdoctoral Research Associate with Professor G. G. Guilbault. Devel-
opment of ion-selective electrodes for the measurement of phosphate;
development of enzyme-based ion-selective electrodes for the measure-
ment of select thiols.

1964 to 1970, Purdue University. Graduate Research with Professor
S. P. Perone. Development of computer-controlled and real-time, compu-
teroptimized electroanalytical systems.

1963 to 1964. University of Wisconsin. Senior Research with Profes- ==
sor L. W. Bahe. Development and construction of a calorimeter.

Professional and Honorary Associations

Phi Lambda Upsilon ‘
Alpha Chi Sigma . ="
American Chemical Society

Chapters or Sections of Books Published

Electronics Experiments 18-21, "Instrumental Analysis Manual," G. G.
Guilbault and L. G. Hargis, Marcel Dekker, Inc., New York, 1970.

Selected Publications

Perone, S. P., and Gutknecht, W. F., "Double Wave Behavior of Cobalt
(II) in Thiocyanate Medium at Oropping and Stationary Mercury Elec-
trodes," Anal. Chem., 39, 892-895 (1967). -

Perone, S. P., Jones, D. 0., and Gutknecht, W. F., "Real-Time Computer
Optimization of Stationary Electrode Polarographic Measurements,”
Anal. Chem., 41, 1154-1162 (1969).

Gutknecht, W. F., and Perone, S. P., "The Numerical Deconvolution of
Overlapping Stationary Electrode Polargraphic Curves with an On-Line
Digital Computer,” Anal. Chem., 42, 906-917 (1970).
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Gutknecht, W. F., and Guilbault, G. G., "An Electrochemical System for
Monitoring the Removal of Cyanide from Aqueous Systems with Immobilized
Injectase," Envirommental Letters, 2(2), 51-57 (1971).

Gutknecht, W. F., Kuan, S. S., Cochran, R. and Guilbauit, G. G., "Mea-
surements of Injectase Activity using Sulfide Ion-Selective Electrode,"
Anal. Biochem., 46, 200-208 (1972).

Walter, R. L., Willis, R. D., Gutknecht, W. F., and Joyce, J. M. "“An-
alysis of Biological, Clinical and Environmental Samples Using Proton-
Induced X-Ray Emission," Anal. Chem., 46, 843-854 (1974).

GQutknecht, W. F., Baum, R., Walter, R. L., and Willis, R. D., "A New
Method for Preparing Standard Targets for X-Ray Analysis," Anal.
Chem., 47, 1727-1728 (1975).

Tseng, P. K. C., and Gutknecht, W. F., "Direct Potentiometric Measure-
ment of Several Thiols," Anal. Chem., 47, 2316-2319 (1975).

Stanford, J. A., Willis, R. D., Walter, R. L., Gutknecht, W. F., and

Antonovics, J., "Proton-Induced X-Ray Emission Analysis - A Valuable

Technique Applied to Trace Metal Investigations of Soils and Metal

Uptak?lir?\s)mants," Radiation and Environmental Biophysics, 12, 175-180
975). -

Walter, R. L, Willis, R. D., and Gutknecht, W. F., "“Trace Element
Studies in Bioenvironmental Samples Using 3-MeV Protons," In Applica-
tion of Small Accelerators, J. L. Duggan, Ed., 1975, p. 189,

Ariano, J. M., and Gutknecht, W. F., "“On-Line, Computer-Controlled
Potentiometric Analysis System," Anal. Chem., 48, 281-287 (1976).

Fowler, B., Fay, R. C., Walter, R. L., Willis, R. 0., and Gutknecht, W.
F., "Levels of Toxic Metals in Marine Organisms Collected from Southern
((:alifr.)»rnia Coastal Waters," Environmental Health Perspectives, 12, 7176
1975).

Tseng, P. K. C., and Gutknecht, W. F., "The HgS/Hg,B8r,-Based Bro-
mide lon-Selective Electrode,” Analyt. Lett., 9, 795-80&( 76).

Baum, R., Gutknecht, W. F., Willis, R. D., and Walter, R. L., "Proton-
Induced X-Ray Emission Analysis for Metals Extractable from Soils with
Buffer Solutions," Analyt. Chim. Acta, 85, 323-329 (1976).

Tseng, P. K. C., and Gutknecht, W. F., "Direct Potentiometric Measure-
ment of Sulfite Ion with Mercuric Sulfide/Mercurous Chloride Membrane
Electrode," Anal. Chem., 48, 1996-1998 (1976).

Baum, R. M., Walter, R. L., Gutknecht, W. F., and Stiles, A. R., "Solu-
tion Deposited Standards Using a Capillary Matrix and Lyophili
zation," in X-Ray Fluorescence Analysis of Environmental Samples, T.
Szubay, Ed., Ann Arbor Press, 1977, pp. 165-173.
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Walter, R. L., Willis, R. D., Gutknecht, W. F., and Shaw, R. S.,
“Application of Proton-Induced X-Ray Emission to Bioenvironmental Anal-
ysis," Nucl. Instru. and Meth., 142, 181-197 (1977).

Willis, R. D., Walter, R. L., Shaw, R. W., and Gutknecht, W. F., "Pro-
ton-Induced X-Ray Emission Analysis of Thick and Thin Targets," Nucl.
Instr. and Meth., 142, 67-77 (1977).

Lynn, W. S., Kylstra, J. A., Sahu, S., Tainer, J., Shelburne, J.,
Pratt, P.C., Gutknecht, W. F., Shaw, R., and Ingram, P. "Investigations
of Black Bronchoalveolar Human Lavage Fluid," Chest, 72(4), 483-488
(1977). -

Ditzler, M., and Gutknecht, W. F., "Gas Chromatography and Catalysis
Applied to Trace Metal Speciation. Determination of Cuprous Ion,"
Analytical Letters, All 8, 611-618 (1978).

Graham, D. G., Tiffany, S. M., Bell, W. R. Jr., and Gutknecht, W. F.,
"Autoxidation versus Covalent Binding of Quinones as the Mechanism of
Toxicity of Dopamine, 6-Hydroxydopamine, and Related Compounds Toward
C130?1N$u;oblastoma Cells in Vitro," Molecular Pharmacology, 14, 644-
65 978).

Ditzler, M. A., and Gutknecht, W. F., "Reexamination of Potentiometric
Studiﬁs of the Oxidation of o-Tolidine," Anal. Chem., 50, 1883-1886
(1978)."

Gutknecht, W. F., "Performance Audit of Level 1 Envirommental Assess-
ment 9na1ytica1 Systems," Process Measurements Review (EPA), 2 (1), 9
(1979).

Shelburne, J. D., Gutknecht, W. F., Wilder, D. R., Ingram, P., and Haw-
kins, H. K., "Respirable Silicon-Positive Particles in Cigarette
Smoke " Federation Proceedings, 38, 1155 (1979).

Lynn, W. S., Kylstra, J. A., Sahu, S., Tainer, J., Shelburne, J. D.,
Pratt, P. C., Gutknecht, W. F., Shaw, R., Ingram, P., and Wilder, D.,
“Identification and Therapeutic Removal of Foreign Substances in
Phagocytic Cells from Human Airways," INSERM, 84, 345-352 (1979).

Ditzler, M. A., and Gutknecht, W. F., "Determination of Trace Levels of
Iron(III) by Homogeneous Catalysis and Gas Chromatography,"” Anal.
Chem., 52, 614-617 (1980).

DeVries, C. R., Ingram, P., Gutknecht, W. F., Walker, S. R., Linton, R.
W., and Shelburne, J. D., "Cell-Particle Interactions: Intracellular
Redistribution of Heavy Metals from Particle Surfaces," Lab. Invest.,
42, 111-112 (1980).

Gutknecht, W. F., and Gaskill A., "Level 1 Infrared and Low Resolut
Mass )Spectrometry," Process Measurements Review (EPA), 2(4), 2-3
(1980).
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Mastin, J. P., Furbish, W. J., Gutknecht, W. F.,, Ingram, P., and
Shelburne, J. D., "Respirable Inorganic Particulates in Cigarette
Smoke," Proceedings of the Clay Minerals Society, October 5-9, 1980.

Lochmuller, C. H., Wilder, D. R., and Gutknecht, W. F., "A Study of the
Liquid-Liquid Partitioning Process Using Reverse-Phase Liquid Chroma-
tography," Chem. Ed., 57, 381-382 (1980).

Gutknecht, W. F., Ranade, M. B., Grohse, P. M., Damle, A. S., and
Eller, P. M., "Development of a Method for Sampling and Analysis of
Metal Fumes." In: ACS Symposium Series, No. 149, Chemical Hazards in
the Workplace-Measurement and Control, G. Choudhary, ed., American
Chemical Society, 1981, pp. 95-107.

Ditzler, M. A., Keohan, F, L., and Gutknecht, W. F., “Determinat}on of
Cyanide Ion by Homogeneous Catalysis and Gas Chromatography," Analytica
Chimica Acta, 135, 69-75 (1982).

DeVries, C. R., Ingram, P., Walker, S. R., Linton, R. W., Gutknecht, W.
F., and Shelburne, J. 0., "Acute Toxicity of Lead Particulates on Pul-
monary Alveolar Macrophages," Laboratory Investigation, 48(1), 35-44
(1983).

Howe, G. B., Jayanty, R. K. M., Rao, A. V., Gutknecht, W. F., and Dec-
ker, C. E., “Evaluation of Selected Gaseous Halocarbons for Use in
Source Test Performance Audits," Journal of the Air Pollution Control
Association, 33(9), 823-832, (19837]. - -

Howe, G. B., Jayanty, R. K. M., Gutknecht, W. F., and Decker, C. E.,
"Evaluation of Selected Gaseous Halocarbons for Use in Source Test Per-
formance Audits.” In: Proceedings of Measurement and Monitoring of
Non-Criteria (Toxic) Contaminants in Air Specialty Conference, Air Pol-
Tution Control Association, Chicago, I1linois, 1983. pp. 258-267.

Shendrikar, A. 0., Damle, A., Gutknecht, W. F., and Briden, F., "Mercu-
ry Atmosphere Generation and Media Collection Efficiency Evaluations
for the SASS Impingers." In: Proceedings of Measurement and Monitoring
of Non-Criteria (Toxic) Contaminants in Air Specialty Conference, Air
Pollution Control Association, Chicago, I1linois, 1983, pp. 386-403.

Jayanty, R. K. M. | Parker, C. B., Decker, C. E., Gutknecht, W. F.,
vonlLehmden, D. J., and Knoll, J. E., "Quality Assurance for Emissions
Analysis Systems,” Environmental Science and Technology, 17(6),
257A~263A, 1983. -

Jayanty, R. K. M., Gutknecht, W. F., and Baladi, E. Y. "Guidelines for
Hazardous Waste Removal and Contrel at Military Installations,” Ameri-
can Laboratory, December, 1983.

Margeson, J. H., Knoll, J. E., Midgett, M. R., Oldaker, III, 6. B.,
Loder, K. R., Grohse, P, M., and Gutknecht, W. F. “Integrated Meth
for Determining NO, Emissions at Nitric Acid Plants,” Analytical
Chemistry, 56(13), 2607-2610, 1984.
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Jayanty, R. K. M., Sokash, J. A., Gutknecht, W. F., Decker, C. E., and
von Lehmden, 0. J. “Quality Assurance for Principal Organic Hazardous
Constituents (POHC) Measurements during Hazardous Waste Trial Burn
Tests," Journal of the Air Pollution Control Association, 35(2),

143-147, February, 1985.

Ward, T. E., Llogan, T. J., Midgett, M. R., Jayanty, R. K. M., and
Gutknecht, W. F. "Field Validation of EPA Proposed Method 108 for
Measurement of Inorganic Arsenic Emissions from Stationary Sources,"
Journal of the Air Pollution Control Association, 35(8), 822-827,
August 1985.

September 1986




PETER M. GROHSE

Education

B.S., Chemistry, University of Alabama in Huntsville, Huntsville,
Alabama, 1969

Experience

May 1985 to Present. Research Triangle Institute. Section Supervisor
for Irace Metals Analysis, Environmental Chemistry Department, Center
for Environmental Measurements, Environmental Sciences and Engineering.
Coordination of metals analysis and methods development programs.

July 1975 to April 1985. Research Triangle Institute. Chemist, Envi-
ronmental Chemistry Department, Center for Environmental Measurements,
Environmental Sciences and Engineering. ODevelopment of an atomic ab-
sorption technique for the analysis of trace arsine gas. Development
of GC analytical methodology for coal gasification product gases. De-
velopment of analytical methodology for trace elements in environmental
assessment samples. Development of sampling and analytical methodology
for gaseous trace elements resulting from fuel conversion processes.
Development of methodology for speciation of gaseous As, Se and Hg from
fuel conversion processes. Experienced with source measurement tech-
niques and associated quality assurance guidelines. Development of
analytical methodology for the determination of Pb, Se, Te and Pt in
industrial hygiene samples. Development of speciation and quantitation
techniques for organo metallics utilizing GC-AA and LC-AA interface
techniques.

May 1972 to July 1974. \University of Alabama in Huntsville. Research
Analyst. Water anaiysis using atomic absorption and colorimetric tech-
niques. Ambient air monitoring using continuous NO,, O3, total
sulfur monitors and continuous GC of HC's, CO.

February 1972 to May 1972, University of Alabama in Huntsville. Grad-
uate Research Assistant., Worked with high vacuum systems and propor-
tional counters used in outer atmospheric cosmic ray studies.

June 1970 to October 1971. U. S. Army. Light Weapons Infantry. Hon-
orable Discharge.

September 1969 to June 1970. University of Alabama (Tuscaloosa).
braduate Jeaching Assistant.

September 1968 to August 1969. University of Alabama in Huntsville.
Undergraduate Laboratory Assistant. Synthesis of heterocyclic organic
compounds and study of carbonium ions involved in formation of these
systems,

Professional and Honorary Associations

American Chemical Society
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Selected Publications

McManus, S. P., Carroll, J. T., Grohse, P. M., and Pittman, C. U.,
“2-substituted S-methyl 2-oxazolines," Organic Preparations and

Proceedings, 1, No. 3, 183-186 (1969).

McManus, S. P., Carroll, J. T., Grohse, P. M., and Pittman, C. U.,
“2,5,-trimethyl-2-oxazoline," ibid, 1, No. 4, 235-238 (1969).

Gangwal, S. K., Denyszyn, R. B., Grohse, P. M., and Wagoner, D. E.,
“Analysis of a Semi-Batch Coal Gasifier Product Gas Using an Automated
((Sas C;'lromatograph," Journal of Chromatographic Science, 16, 368-371,
1978). - -

Denyszyn, R. B., Grohse, P. M., and Wagoner, D. E., “Sampling and Atom-
ic Absorption Spectrometric Determination of Arsine at the 2 "‘g/m3
Level," Anal. Chem., 50(8), 1094-1096 (1978).

Grohse, P. M., Gangwal, S. K., and Wagoner, D. E., "The Fate of Trace
Metals in a Semi-Batch Coal Gasification Unit." Presented at the 30th
Pittsburgh Conference, Cleveland, Ohio, March 5-9 (1979).

Grohse, P. M., Ranade, M. B., and Gutknecht, W. F., "Development of a
Method for Sampling and Analysis of Metal Fumes.“ Presented at the
American Chemical Society Meeting-in-Minature, Ouke University, Durham,
North Carolina, April 17, 1981.

Gutknecht, W. F., Ranade, M. B., Grohse, P. M., Damle, A. S., and
Eller, P. M., "Development of a Method for Sampling and Analysis of
Metal Fumes.” Published in Chemical Hazards in the Workplace, G.

Choudhary, Editor, pp. 95-108, 198l.

Grohse, P. M., and Gutknecht, W. F., "Electrothermal Atomization,
Atomic Absorption Measurement of Organotin Species Using the Graphite
Platform." Presented at the American Chemical Society, National Meeting
in New York City, New York, September 27, 1981.

Grohse, P. M., Gutknecht, W. F., Gaskill, A., and Tronzo, C. R., “Anal-
ysis of Trace Quantities of Silicon by Electrothermal Atomic Absorption
Using the Graphite Platform." Presented at the 8th Annual FACSS Confer-
ence in Philadelphia, Pennsylvania, October 19, 1981.

Grohse, P, M., and Gutknecht, W. F.,, "Development of a Method for
Sampling and Analysis of Organotin Compounds." Part I Separation and
Measurement and Part 1II Test Aerosol/Vapor Sample Generation,
Collection and Recovery. Presented at the International North American
Organotin Conference in Montreal, Quebec, Canada, August 12, 1983.

Margeson, J. H., Knoll, J. E., Midgett, M. R., Oldaker, III, G. B.,
Loder, K. R., Grohse, P. M., and Gutknecht, W. F. "Integrated Method
for Oetermining NO, Emissions at Nitric Acid Plants,” Analytical
Chemistry, 56(13), 2607-2610, 1984.
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Grohse, P. M., Gutknecht, W. F., and Howard, C. E., "Determination of

Nickel Subsulfide in the Presence of Other Nickel Compounds." Presented

‘ at the 36th Pittsburgh Conference, New Orleans, lLouisiana, February 27,
- 1985. Also, presented at the EPA National Symposium on Recent Advances
Igaghe Measurement of Air Pollutants, Raleigh, North Carolina, May 16,

’[':

. September 1986
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BEATRICE M. WILSON

Education B
B.S., Medical Technology, OQur Lady of the Lake College, San Antonio,
Texas, 1961
Experience
October 1985 to Present. Research Triangle Institute. Chemist, Center a

for Environmental Measurements, Environmental Sciences and Engineering.
. Prepares environmental samples for analysis using various digestion
L procedures and performs trace metal analysis of these samples by means
- of flame or furnace atomic absorption spectometry.

May 1985 to September 1985. North Carolina Oepartment of Human
Resources.  Environmental Chemist, Health  Services Division,
Envirommental Health Section, Solid and Hazardous Waste Management
Branch, Bath Building. Assisted the staff and the regulated community
to interpret North Carolina hazardous waste regulations. Provided
technical assistance to state and industry for treatment and disposal
of hazardous materials resulting from discharges. -

January 1977 to May 1985. North Carolina Department of Human Resources.
CHEETE%T"FEET?ET’IET"HEa1th Services Division, Laboratory Section,
Envirommental Sciences Branch, Bath Building. Prepared solid samples
for analysis by using digestion or extraction procedures. Analyzed
drinking water and hazardous waste samples for numerous parameters
using wet chemistry and automated methods. ‘Automated methods included
using an IL flame spectrophotometer, a Perkin-Elmer Zeeman~5000
spectrophotometer with graphite furnace, an 01 TOC analyzer, and a
rapid flow analyzer. Entered Laboratory data into computer.

)
-

!

October 1974 to June 1975. \University of Virginia. Medical )
Technologist, Student Health Center. Performed various clinical

laboratory tests, such as complete blood counts, throat cultures,
sedimentation rates, etc.

April 1965 to May 1966. Sloan-Kettering Institute for Cancer Research.
edica echnologist. Assisted with bone marrow aspirations on
Teukemia patients. Made, stained, and read bone marrow smears. -

October 1963 to January 1965. School of Aerospace Medicine. Medical
Technologist, Brooks AFB. Performed various clinical laboratory tests
on experimental animals for the purpose of standardization.

June 1961 to October 1963. Nix Memorial Hospital. Medical
Technologist. Worked 1n hematology, blood bank, serology, and
histology.

Professional Organizations

American Society of Clinical Pathologists

September 1986
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TABLE C-1.

RECOROS OF WELLS DRILLED IN VICINITY OF SEYMOUR JOHNSON AFB

Depth of Water Yield
Well Depth Diameter casing level (gal/
No. Owner (ft) (in) (ft) (ft) min)
33 N.C. Hide Co. 246 8 -- -- 105
34 Jack Wright 75 6 71 -18 15
35 Dewey Bros. 49 6 25 -25 --
36 ESSO Station £E974 98 6 -- -- --
37 Goldsboro Iron 246 6 141 -- 105
and Metal Co.
38 Edwards' Young 100 6 97 ~- 15
Mens Shop
39 Heilig and Myers 127 6 125 -33 56
40 Pepsi Cola 100 6 90 -~ 30
Bottling Co.
41 B. C. Allen 99 4 31 -~ 10
42 Ben'R. Lewis 86 4 82 -35 15
43 Charles E. Croom 65 4 61 -4 10
*a4 Or. W. Trachtenburg 55 4 51 -20 12
45 State Highway 113 6 108 -- 18
Maintenance yard
46 E. H. Robbins 207 6 202 -45 60
47 Paul Best 90 6 85 -15 20
48 Central School 101 6 96 -- 30
62 County Homes 228 8 174 -20 150
79 Brogden Schoo!l 77 6 73 -34 15
80 Berry Mitchell 103 4 101 -- 5
81 Zeb. Mitchell 70 4 68 -- 10
82 Zeb. Mitchell 70 4 68 -- --
83 Herbert Mitchell 68 4 66 -~
84 Herbert Mitchel) 81 4 79 -
85 W. P. Hatsell 74 4 72 --
86 W. P. Hatsell 69 4 67 -- 10
87 J. A. Strader 85 4 83 -- 8

-- = Data not available.

Modified after Pusey (1960).
Refer to Figure 14 for location of wells.

NOTES:

(Except for #33, which is in slate, all wells are in sand.

*Well located within a one-mile radius of the sites studied in Stage 2.
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: TABLE C-3. WELL CONSTRUCTION RECORD FOR WELL 2351

+ORIN CAROLINA DEPARTMENT OF NATURAL RESOURCES AND COMMUMNITY DEVELOPMENT FOR OFFICE USE ONLY
OVISION OF ENVIRONMENTAL MANAGEMENT - OROUNDWATER SECTION Qj ~
P.0. BOX 27887 - RALEIGHN.C. 27811, PHONE (919) 7338080 Qusd. No. Serial No. /
Let.. Long. [ —
Minc. 8asin
WELL CONSTRUCTION RECORD Basin Code
. Hesder Ent. GW-1 Ent. I
s i
DRILLING CONTRACTOR ____COX DRILLING COMPANY
STATE WELL CONSTRUCTION
DRILLER REGISTRATION NUMBER 194 PERMIT NUMBER:
v WELL LOCATION {Show skerch of the location below)
Neases: Town, _____Galdshorn, NC Gounty Mayne
— Ravenwod  lot #95 00000 Depitn DRILLING LOG
B {Roas. C y. or S and Lot No.} S———————
U From To Farmation Oescripton
2 ownen ____Casbridce Builders
ADDRESS __lﬂu_hh_ﬁtmt —D—32— —Brn-Send—
zeet or Route No.) 12 18
. City or Town State 7o Cose 18 40 8rn
U 3 OATE ORiILLED . 11=19=8S _ use OF weLL _Domestic
« 107AL DEPTH 40" cutungs cowecTeD Clves (o Terminated-Oriiting-840—
5 DOES WELL REPLACE EXISTING WeLL? (T ves XX no
: 6 STATC wWATER LEveL. 14 FT ([J above TOP OF CASING.

below
TOP OF CASING 15 ____ ) ___.__ FT. ABOVE LAND SURFACE.
7. YIELD {gom): lkli METHOD OF TEST _Afr

. 8 WATER ZONES (depth). 20 -~ 40
3. CHLORINATION:  Tyoe __HTH amoumt _1 Cu2
10 CASING Kk of term
wWalt Thickness It aggwonal space 1S neeged use dack of tarm
Qepth Diameter or Weight/Ft Materal ATION SKETCH
From 1020 ¢ 2 Sch 49 PYC (Show arechon ang dis1ance from a1 least two State Roads.
a From 1o 1 o other map relerence poInts)
From To FiL
11 GROUT
Deptn Mateniaf Method
fFrom __ 0 1020 ¢ _Cement _Pump
From To Fi
12 SCREEN
Deotn Diameter Slot Size  Maternial
20 40 2 15 pYC R AETN
From To Ft n, " P R o] 1
“' ot 18
trom To fr ", "n . t,‘* MR
3 / 54 F
tom Ta (28 n, n _ e
21085
*3 LRAVEL PACK
.
Ceoth Size Matengt T I Cer~ e
- e, o H .
viom_20___:5 40 ¢y BuckShot _ Gravel __ b
beom [ S BN
TE O REAMES . U G Ve I
PO MERERY CPRTE Y THAT TS WELL WAS CONSTRUCTED 1 AUCUORDANLCEL WiITH 18 RCAC O w0 CONSTHRER TN
STANDAMDS AN THAT A COPY OF THIS Bt CORD HAS BEEN SHOVIDED TO THE Wi (1 OWNER
‘ '-l\;N;.Aunu B W IBA T OM Aoy ) PN
VWO Byt D IERG SO TS I L Te T BN ST ST TRY I S IR AU A . L we

t C-4
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1.0 INTRODUCTION

1.1 Purpose and Scope of Study
The goals of the Installation Restoration Program (IRP) Phase I[I
investigation at Seymour Johnson Air Force Base (AFB) are to:

- e Confirmm the presence or absence of contamination resulting from
past waste disposal practices at the base;

¢ Determine (if possible) the extent and magnitude of contamina-
tion and the potential for migration of those contaminants in
- the various environmental media;

o Identify public health and environmental hazards associated
with the contaminated media;

® Recommend any additional actions or future environmmental
monitoring necessary to fully assess the potential for contami-
T nant migration at or from the base.

1.2 Installation Description and History

1.2.1 Location of Seymour Johnson AFB. Seymour Johnson AFB
|| is in Wayne County, North Carolina, just southeast of the City of
Goldsboro. The base comprises 3,216 acres of contiguous property. In
addition, the Air Force owns or has easements on four additional sites
totaling 13 acres located in the immediate vicinity of Seymour Johnson
AFB. These sites are primarily used for navigation and communication
purposes, and have not been included in this Phase Il investigation.

1.2.2 History of Seymour Johnson AFB  Seymour Johnson AFG
was activated in June 1942, when the War Department approved the
establishment of a technical school southeast of Goldsboro. The
primary mission was to serve as a Headquarters Technical School, Army
Air Force. In 1943, additional missions followed, including the
Provisional Overseas Replacement Training Center, preparing officers

L and enlisted men for overseas duty; and the 326th Fighter Group,
providing training for replacement pilots for the P-47 Thunderbolt. In
1944, basic training of P-47 pilots became the primary mission at
Seymour Johnson AFB.

D-1
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At the end of World War II in Europe, Seymour Johnson AFB was
designated a Central Assembly Station for processing and training
troops being reassigned throughout the continental United States and
the Pacific. This function was discontinued in September 1945, and the
base became an Army Air Force Separation Center.

In May 1946, Seymour Johnson AFB was deactivated and in 1949 the
property was deeded to the City of Goldsboro. Between 1950 and 1953,
Piedmont Airlines conducted regular flights into Seymour Johnson Field.
Other facilities at the base were leased to private interests for ware-
housing, temporary residence for a road circus, 1ight manufacturing,
family housing, and special presentations.

At the end of 1952, the City of Goldsboro transferred the base to
the Federal Government, and shortly thereafter, the U.S. Army Corps of
Engineers began construction activities for reopening the base. In
1956, Seymour Johnson AFB was reactivated as a Tactical Air Command
base, and during the same year, the 83rd Fighter-Day Wing was assigned
to the base. The 83rd Fighter-Day Wing was deactivated in 1957, and
the 4th Fighter Group was assigned to the base as the primary, or host,
unit. The 4th Fighter Group was later designated the 4th Fighter Wing.

A Strategic Air Command Unit designated the 4241st Strategic Wing
was activated at Seymour Johnson in 1958. Activation of the 911th
Refueling Squadron took place in early 1959. The 4241st was redesig-
nated the 68th Bomb Wing in 1963.

1.3 Description and History of Individual Sites

Ten sites were identified in the Phase [ report as potentially
containing hazardous materials resulting from past activities. Five of
the sites identified in Phase I were selected by the Air Force and
Research Triangle Institute (RTI) for the Phase II, Stage 1 assessment.
Two additional sites (the DPDO Waste Storage Site and a suspected JP-4
contamination site) were added for the Phase II, Stage 1 investigation.
Two sites studied during the Phase II, Stage 1 investigation (Sites 1
through 5) have been moved to Phase IV (Operations and Remedial
Actions) of the IRP Program. The area identified as Site 6 during the
Stage 1 investigation has been divided into 3 separate sites for this
Stage 2 investigation. The second stage of the Phase [I investigation




will include two sites identified in the Phase I report, but not selec-
ted as part of the Phase [I, Stage 1 investigation. These sites
include Landfill No. 3 and the Coal Pile.

The following descriptions of the six sites to be studied for the
Phase II, Stage 2 investigation are based upon the findings of the
Phase I report (Engineering-Science, 1982) and the Phase Il Stage !
report (RTI, 1986). The approximate location of all six sites are
shown on Figure 1.

1.3.1 Site 1 - Fire Training Area No. 3. The fire depart-
ment has operated fire protection training areas on base where fires
have been ignited and then extinguished. Fire Training Area No. 3 has
been in operation since 1956 and is the major permanent fire training
area on base. The facility is located adjacent to a fenced. truck yard
off an extension to Collier Avenue (Figure 2).

The fire training area is comprised of a diked pit formed on a
compacted base. An underdrain system was installed to drain the pit to
an underground oil/water separator prior to discharging the water into
the storm drainage system. A fuel system was later installed to evenly
distribute the fuel within the pit from an adjacent fuel storage tank.
Until 1974, the area was used on a monthly basis. After 1974, the
frequency of training was reduced to quarterly exercises. Between 1956
and the mid-1970's, contaminated fuels and some combustible waste chem~
icals were burned in the pit. Beginning in 1976, fire training exer-
cises were conducted using only uncontaminated JP-4, Approximately 500
gallons of fuel were used during a typical training exercise. The area
was saturated with water prior to the application of fuel. Protein
foams, AFFF, Halon 1211, and dry chemicals were utilized as extin-
guishing agents from 1956 to the present. Residual fuels were burned
prior to draining the pit.

The topography in the immediate vicinity of Fire Training Area No.
3 is fairly level. Beyond the fence located northwest of the site, the
land surface slopes to the northwest toward Stoney Creek. One moni-
toring well (MW-11) was installed approximately southwest of the site
during the Phase [[, Stage 1 investigation. The purpose of this well
was to determine the groundwater quality downgradient of the diked pit

(Figure 2).
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The upper 21 feet of soil beneath the fire training area are pre-
dominantly multicolored silty sands with a wide variation in texture.
A thin gravel bed was also notad by the driller during the Phase II,
Stage 1 investigation at a depth of approximately 15 feet. The sand
strata are underlain by a gray sandy silty clay that likely represents
the top of the Black Creek formation.
Well MI-11 extends to a depth of approximately 30 feet and is =
screened just below the sand strata within the Black Creek formation.
During development, this well appeared to have a very low yield.
Groundwater was measured at a depth of 5.83 feet below land surface in
well MW-11 in early April 1984, a rise of just more than a foot since
February 1984. This shaliow water level is expected to be comparable
with water levels in the overlying sand strata considering the prox-
imity of the well screen to those strata. Groundwater flow in the area
is assumed to be toward the west or northwest where discharge ulti- -
mately occurs in Stoney Creek. The specific conductance of the ground-
water obtained from well MA-11 was 50 umho/cm and the pH was 5.5 in
April 1984. No indications of groundwater contamination were noted
based on the results of nitrate, oil and grease, total organic carbon, -
total organic halogen, or phenol analyses performed on samples during
the Phase II, Stage 1 investigation.

1.3.2 Site 2 - Landfill No. 4 Landfill No. 4 is located
between Collier Avenue and Stoney Creek (Figure 3). The total area of
the landfill is approximately 8 acres. The present surface of the
landfill is fairly flat with a slope to the northwest. The north-
western limit of the landfill is marked by an abrupt scarp where the
landfill extends onto the flat-Tying plain near Stoney Creek. The
Tandfill operation began in 1970. Landfill No. 4 was utilized through
1978 for the disposal of general refuse generated on the base with the
exception of refuse from the housing area and some miscellaneous indus-
trial chemicals. The landfill was operated in a trench and fill fash- -
ion; no burning occurred, and the wastes were covered daily. Trenches

were described in the Phase I report as extending from 6 to 7 feet in
depth.

D-6
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In 1978, the base established a contract for collection and off-
base disposal of all refuse yenerated at Seymour Johnson AFB. The only
waste disposed of in the landfill from 1978 to the present consists of
rubble from ground maintenance. Trench and fill procedures have been
discontinued, and the landfill has been filled along a slope.

Seepage has been observed along the northern toe of the landfill.
This leachate was sampled (SW~1), and two monitoring wells (MW-13,
MW-14) were installed at the landfill during the Phase II, Stage !
investigation (Figure 3). Fill material consisting of wood fiber,
glass, plastic, paper, and some clayey sand occurs to a depth of
approximately 18 feet below the ground surface at Landfill No. 4. A
silty sand layer containing well-rounded pebbles occurs beneath the
landfill and is underlain by the dark silty clays of the Black Creek
formation.

A seepage sample collected from the northern side of Landfill No.
4 during the Phase [[, Stage 1 investigation exhibited an elevated
specific conductance and relatively high concentrations of lead, cad-
miun and nickel. Benzene, ethylbenzene, trans-1,2-dichloroethylene,
and toluene were also detected in the seepage sample. Groundwater i
extracted from well Md-13 at the landfill was noted to have a strong
hydrogen-sul fide odor and dark gray color during well development. In
addition, elevated concentrations of total organic carbon, total
organic halogen, and phenol were noted in groundwater samples drawn
from well MW-13,

I

1.3.3 Site 3 - Landfill No. 1 Landfill No. 1 is generally
located northwest of Fire Training Area No. 3 and southeast of Stoney
Creek (Figure 4). The total area of the site is reportedly about 2.5 -
acres. Although the actual layout of the landfill is not known at
present. A topographic depression exists northwest of the landfill
where the northeast-trending power-line right-of-way is present. The
ground surface rises further to the northwest of the power lines, and
then drops steeply to Stoney Creek.
The site was operated from 1941 through 1946, during the initial
activation of the base. During this same period, the base operated a
refuse incinerator, and the landfill only received a portion of the ~
waste and refuse generated at the base. Ash from the incinerator was

0-8
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Tikely disposed of in this landfill along with a small quantity of
miscellaneous industrial wastes. Refuse suitable for animal feed was -
sold to local farmers, and scrap metals were salvaged from the land- '
fill. Since 1946, the landfill has been closed, and the majority of
the area has an established vegatative cover. In recent years an exca-
vation training program was conducted in the landfill area. These
excavations have uncovered remnants of landfill debris.

One monitoring well (MW-12) was installed between the assumed
northern limits of the landfill and Stoney Creek as part of the Phase
[1, Stage 1 investigation. Rubble fill material was encountered during
drilling, indicating some extension of the landfill northwest of the
vegetated cover area beneath the existing powerlines. Approximately 5
feet of brown sandy fill material was encountered at well Md-12.
Multicolored, occasionally silty, sands were encountered between 5 and
20 feet. Gray silty fine sands, laminated with dark gray silty clays
were encountered at a depth of 20 feet and probably represent the top
of the Black Creek formation. The depth to groundwater in Md-12 was
9.55 feet below land surface in early April 1984. The direction of
groundwater flow from the site is assumed to be to the northwest where -

discharge occurs into Stoney Creek.
A slightly elevated specific conductance was observed in field

measurements conducted on the groundwater sample taken from well MW-12
and also during well development., A pH of 5.55 was measured in the
field. Except for a slightly elevated measurement of total organic
carbon, there were no other indications of groundwater quality degrada-
tion during the Phase II, Stage 1 investigation.

1.3.4 Site 4 - Landfill No. 3: Landfill No. 3 is located
along the northern periphery of the base, northwest of the intersection

of Biggs Street and Ream Street (Figure 5). The site was operated be-

tween 1961 and 1970 and encompasses an area of approximately 15 acres, ]
although the exact limits of the landfill are not known. Soils in the )
Tandfill area are reported in the Phase [ report as being a sand clay

mix. The area of the landfill that is adjacent to Stoney Creek is in a

flat-1ying flood plain. Landfill operations have included both trench

and slope fill practices with trenches ranging from 30 to 35 feet lom

D-10




R AN

G ainbyy

Wil

\!

Hied s__gﬁ%% % 9&

189} U) ajedg

€ 'ON (itjpueq

O

D-11




and a maximum depth of 10 feet. Landfilling began in the southwestern
portion of the site and extended towards the northeast. The depth of
the trenches decreased to 3 to 4 feet as the landfilling operations -

approached Stoney Creek. The early operational procedures included

daily burning and covering, however, during the final stages of land-

filling, the burning practice was discontinued. The waste materials

disposed in the landfill include general refuse, glass, coal bottom ash o
and paint residues. Small quantities of spent solvents and other mis-

cellaneous industrial wastes may have been disposed in this landfill.

No contaminated fuels and oils were disposed in the landfill. The area

was closed and covered with two feet of sandy-loam soil in 1970. No

leachate has been observed seeping from this landfill.

1.3.5 Site 5 - DPDO Waste Storage Area: Site 5 is located
on the northern section of the base, just south of Fickel Street
(Figure 6). The area is enclosed by a fence but is not paved. No

known spills have occurred from the hazardous waste tank. There are
also no obvious indications of spills on the ground surface. Barrels
stored at the site have appeared to be intact. An underground storage -
tank exists at the site and is used to store commingled POL waste -
products. Pesticides and waste solvents have also been stored at the
site.
The ground surface in the immediate vicinity of the site is rela-
tively flat. There were some indications, noted during the Phase I, —
Stage 1 investigation, that some of the area had received soil fill.
To the west, the site area slopes steeply for a few hundred feet and
then reaches the wide, flat-lying plain occupied by Stoney Creek.
Four soil test borings were drilled around the site to depths of
30 feet during the Phase II, Stage 1 investigation. Soil samples were
retained for analysis but no monitoring wells were installed. Boring
STB-10 was drilled slightly upgrade of the tank in an area assumed to
be out of the direct influence of site activities. The remaining three
borings were drilled just downgrade of the site. Similar lithologies

were encountered in the four borings. The upper 3 to 6 feet of mate-
rial typically contained a sandy fill with fragments of rock and wood.
A bright yellow substance was noted in the fill material from STB-8. '
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The fill material was underiain by multicolored silty sands that
approximately 7 feet thick. Dark gray silty clays laminated with gray
silty fine sands were found to underlie the silty sand strata at an
average depth of about 10 feet. These laminated sands and clays are
believed to represent the top of the Black Creek formation.

The depth to groundwater beneath the site is estimated to be about
10 to 14 feet below land surface. Approximate groundwater elevations es
measured in the boreholes in February 1984 indicate that flow is to the
west toward Stoney Creek.

No pesticides were detected in the soils. In the Phase II, Stage
1 analyses of lead, chromium, and 0il and grease in the soils, the
results from boring STB-10 appeared to represent background soil condi-
tions for the DPDO area. The concentration of lead did not. exceed 3
ug/g9, chromium did not exceed 7 ug/g, and oil and grease was below
detection limits in boring STB-10. Based on these levels, it was
determined the concentrations of lead and chromium measured within the
upper 3 feet of soil collected from boring STB-8 were significantly
above background levels (676 and 71 pg/g, respectively). These results
may be associated with the yellow substance previously noted that was
observed in the fill material at this same depth in boring STB-8. The
yellow substance may simply be a local concentration of paint in the
fill materials. Some of the metals analyzed in borings STB-7 and STB-9
were also elevated two to three times over background conditions as
represented at STB-10.

The concentrations of oil and grease measured in the soil samples
indicated that the highest values also occurred downgrade of the DPDO

tank. The highest concentration of oil and grease (over 9,000 ug/g)
was measured in boring STB-9 at a depth of 3 feet.

1.3.6 Site 6 - Coal Pile: A large outdoor area was used
from 1956 to 1972 for coal storage. The area is approximately 600 feet
long by 200 feet wide and located adjacent to the heat plant (Figure
7). Coal residue is still noticeable in the area. No liners or sur-

face barriers were provided for the coal pile during its active use.
The coal pile has been depleted for ten years and only small amounts of
coal residues are present on the surface. As indicated in the Phase I
report, soil sampling completed in the coal pile area at the time of
the Phase I investigation apparently indicated no metals concentrations
above background levels. D-14
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2.0 SITE INVESTIGATION SUMMARY

The primary objective of this investigation is to confirm the
presence or absence of contamination at six specific sites at Seymour
Johnson Air Force Base. The extent of contamination and the potential
for contaminant migration from each of the specified sites will be
determined as much as possible within the proposed limits of the inves-

Il
1

tigation. In addition, potential public and environmental health
hazards relevant to the media being studied will be identified, and
recommendations for any additional investigations needed to complete
the contamination assessment will be delineated.

2.1 Overall Facility Investigation
A1l site investigations will be conducted so as to comply with the
Health and Safety Plan designed for the sites (Appendix A). =

2.1.1 Literature Review: The first activity of this inves-
tigation will involve a comprehensive review of all available litera-

ture pertaining to past and present hydrogeologic conditions in the
vicinity of the base principally through an examination of well drii-
1ing logs for both existing and abandoned wells and any associated
aquifer-testing data. This review will include a review of all avail-
able topographic, geologic, hydrogeologic and climatic data pertinent
to the area within a one-mile radius of the base. Also included will
be a collection of data related to existing and abandoned wells and
observation wells on or off the base and within a one-mile radius of
the sites to be investigated. The literature review will also include
the determination of the location and approximate areal extents of the
specified sites based on historical and recent aerial photography of
the installation.

2.1.2 Site Reconnaissance: Several site reconnaissance
surveys will be conducted to establish base contacts, to identify

specific health and safety considerations for field activities, to
determine the exact locations of the proposed monitoring wells and soil
test borings, and to examine the apparent limits of the landfill sites
Preliminary surveys will be performed at some sites to determine the
current topography in areas where grading and filling activities have

D-16
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taken place and to estimate approximate depth to groundwater. B8ase
personnel will be consulted in advance concerning the location of all
proposed drilling activities with respect to underground utilities,
site locations, and base activities. No boreholes or monitoring wells
will be placed so as to penetrate any of the obvious landfill areas.
A1l exploratory borings and monitoring wells will be placed outside the
perimeter of these areas. The base point of contact will be consulted
during the reconnaissance to determine whether the proposed monitoring
wells should be completed flush with or project abave the ground
surface.

2.1.3 Drilling and Soil Test Boring All drilling activi-
ties will comply with current EPA and North Carolina Natural Resources
and Community Development (NCNRCD) requirements. Appropriate permits
and abandonment procedures and records for non-water supply wells will

be filed for all borings. Drilling will be accomplished using a
hollow-stem auger that will be steam-cleaned between borings according
to the p}ocedures described in Section 11.1 of this Technical Operation
Plan. Ambient air quality will be monitored during all drilling opera-
tions with an organic vapor analyzer (with a hydrogen-flame ionization
detector), and detailed records of subsurface conditions at each dril-
ling site will be maintained. Soil cuttings from the drilling opera-
tions that are suspected of contamination will be containerized and the
depth of the suspected contamination will be recorded. A maximum of
three composited soil samples will be collected from contaminated soils
on the base. These soil samples will be analyzed for EP Toxicity
(metals). The base wi'l make provisions for storing and ultimately
disposing of the soils :uspected of contamination.

2.1.4 [Installation and Development of Groundwater Monitoring

Wells Groundwater monitoring wells will be installed in such an ori-
entation as to best intercept contaminants that are present and collect
groundwater samples that are most representative of the aquifer.
Grain-size analyses of soil cuttings from the proposed screened-section
horizons may be needed so that proper slot sizes can be selected for
the monitoring well screens. As specified in Proposed Order F33615-
83-D-4010, all monitoring wells will be screened so as to collect
floating contaminants and take into account normal annual water-table

fluctuations. Whenever practical, wells will be installed away from
D-17




areas that are susceptible to frequent flooding recognizing, however,
that many of the proposed wells will require installation in geograph-
ically recognized flood plain areas. The wells will be designed as to
prevent the infiltration of water down the annular space. Details of
the proposed monitoring well construction specifications and develop-
ment procedures are presented in Sections 8.3 and 8.4 of this Technical
Operations Plan. Permits for the wells have been obtained from the
State of North Carolina (Permit Mo. 95-0131-WM-0108).

2.2 Investigation of Individual Sites
Six sites have been specified for this investigation. Preliminary
studies of four of these sites were conducted during the Phase II,
Stage 1 investigation at the base. The additional two sites have been
included based on their suspected contamination potential. The actions
to be undertaken at these six sites have been outlined in Proposed
Order F33615-83-D-4010 (Appendix B).

2.2.1 Site 1 - Fire Training Area No. 3: One existing shal-
low groundwater monitoring well (MW-11) is located approximately 150
feet downgradient of Site 1 (Figure 8). In addition, three new shallow

groundwater monitoring wells will be installed. One shdllow upgradient
well will be installed to the southeast of the site (MW-40Q), and two
additional shallow downgradient wells (MW-41 and MW-42) will be instal-
led to the west of the site. Groundwater samples will be collected
from all new and existing wells according to the procedures detailed in
Section 10.0. All groundwater samples from this site will be analyzed
for the parameters indicated in Table 1.

2.2.2 Site 2 - Landfill No. 4: Two existing shallow ground-
water monitoring wells (MW-13 and MW-14) are located near Landfill No.
4 (Figure 3). Well Mi-13 is within the landfill boundary near the
northwestern corner of the landfill., Well MW-14 is along the northern
edge of the landfill, outside the landfill boundary. In addition, one
shallow upgradient well (MW-43) will be installed along the eastern
boundary of the landfill, and five shallow downgradient wells (MW-44,
MW-45, MW-46, MW-47 and MW-48) will be installed to the west of the
site generally between the western landfill boundary and Stoney Creek.
One deep downgradient monitoring well (MW-49) will be installed between
the western landfill boundary and Stoney Creek. This deep well will be
screened in the top most productive layer of the Black Creek aquifer.

D-18
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TABLE
ANALYSES REQUIRED FOR SITE | (FIRE TRAINING AREA NO. 3)
-
Detection Existing -
Analytical Parameter Method Limit well Noew Wells
Mw=-1 | MW=40 Ma-41 MwW-42
Petroieum Hydrocarbons
- Water 418, f mg/L X x x X -
Aromatic Volatile Organics
- water SW5030/
SW8020 * X x x x
Halogenated Volatile Qrganics
- Water £601 * x x X x
Lead
~ Water E239.2 0.002 mg/L X x x x
Speciflic Conductance
~ Water €120.} -— x X x x
’ - Water EI150.1 ——— x x x X
Temperature '
- Water EI70,1 ——- x x X x —
x Analysis to be done
* Qetection |imits as speclified by the procedure
--= Detection 1imits dependent on fieid conditions
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This well is tentatively planned to be immediately adjacent to shallow
well MW-43 to facilitate the testing of hydraulic connections between
the shallow and deeper aquifers.

Groundwater samples from all new and existing wells at this site
will be collected according to the procedures detailed in Secilion 10.0,
and will be analyzed for the parameters indicated in Table 2. If
seepage is noted to occur at the land surface, a maximum of two land-
fill seepage samples will be collected. A maximum of two sediment
samples will also be collected from the natural runoff channels found
between the landfill and Stoney Creek. These seepage and sediment
samples will be analyzed for the parameters indicated in Table 2.

2.2.3 Site 3 - Landfill No. 1: One existing shallow ground-
water monitoring well (MW-12) is located to the north (and downgradi-
ent) of Landfill No. 1 (Figure 4). One groundwater sample will be
collected from this existing well and analyzed for the parameters indi-
cated in Table 3. No new monitoring wells are proposed for this site.

2.2.4 Site 4 - Landfill No. 3 Analysis of conditions at

this landfill was not a part of the Phase [I, Stage 1 investigation.

There are no existing groundwater monitoring wells at this site.
Historical aerial photographs of the base will be used to delineate the
approximate landfill boundaries. Four shallow groundwater monitoring
wells will be installed around the periimeter of the landfill. One
monitoring well (MW-50) will be installed along the southeastern land-
fill boundary on the presumed upgradient side of the landfill (Figure
10). Three shallow downgradient groundwater monitoring wells (MW-51,
MW-52, and MW-53) will be installed in the swampy area along the
northern boundary of the landfill between Landfill No. 3 and Stoney
Creek. Groundwater samples from these four new monitoring wells will
be collected according to the procedures detailed in Section 10.0 and
analyzed for the parameters indicated in Table 4.
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TABLE 3
REQUIRED ANALYSES FOR SITE 3 (LANDFILL No, I)

Detection Existing —

Analytical Parameter Method Limit well —
Mw-12
Petroleum Hydrocarbons
- Water E418,.1 I mq/L x
Aromatic Volatile Organics -
~ Water SW5030/
SW8020 * X

Halogenated vVolatiie Qrganics

~ Water £601 * x -

13 Priority Pollutant Metals (water)

Arsenic E206.,2 0.001 mg/L X
Antimony £200.7 0.032 mg/L x
Bery! |ium " 0.0003 mg/L X
Cadmium " 0.004 mg/L x
Chromium " 0,007 mg/L x
Copper " 0,006 mg/L x
Lead " 0.042 mg/L x
Mercury E245,1  0.0002 mg/L X
Nickel E200,7 0,015 mg/L X
Selenium E270.2 0,002 mg/L x
Sitver E200,7 0,007 mg/L X
Thatiium " 0.040 mg/L x
2inc " 0.002 mg/L X -
gxtractable Priority Pollutants -
- Water E625 * x
Common Anions
Bromide A429 0.1 ma/L x
Chioride " 0.1 mg/L X
Fluoride " 0,05 mg/L x
Nitrate " 0.0 mg/L X
Nitrite " 0.1 mg/L X
Phosphate " 0,! mg/L X
Sul fate " 0.1 mg/L X
Specific Conductance
-~ Water E120.1 -— X
pH
~ Water E150,1 — x
Total Dissolved Solids
~ Water El60, | 10 mg/L X v
Temperature
- Water EV70,! -~ X

x Analysis to be done
* Detection limits as specified by the procedures
-~= Jetection limits dependent on field conditions
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TABLE 4

REQUIRED ANALYSES FOR SITE 4 (LANDFILL No. 3)

Detection
Anafyticail Parameter Me thod Limit
— New Wells
MW-50 MW-5! MW~52 MW-53
Petroleum Hydrocarbons
- Water E418.1 | mg/L x x x x
Aromatic Volatile Organics
~ wWater SW5030/
SW8020 * x x x x
Halogenated Volatiie Organics
- Water E60! * x x x x
13 Priority Pollutant Metals (Water)
Arsenic €206,2 0,00} mg/L x x x x
Antimony E200.7 0,032 mg/L x x x x
Beryl!lium " 0.0003 mg/L X X x x
Cadmium " 0,004 mg/L x x x X
Chromium " 0,007 mg/L x x x x
Copper " 0.006 mg/L x x x x
Lead " 0,042 mg/L X x x x
Mercury E245,1 0,0002 mg/L x X x X
Nicke!l E200,7 0.015 mg/L x x x X
Setenium £270,2 0,002 mg/L x x X X
Silver £200,7 0.007 mg/L X x x X
Thaliium o 0,040 mg/L x x x X
Zinc " 0,002 mg/L x X x x
Extractable Priority Pollutants
- Water E625 * x
Common Anions
Bromide A429 0.1 mg/L x X X X
Chloride " 0.t mg/L X x x x
Fluoride " 0.05 mg/L X x x x
Nitrate " 0,! mg/L X x X x
Nitrite " 0,1 mg/L x x x X
Phosphate " 0.1 mg/L X x x x
Sulfate " 0.} mg/L x x x x
Specific Conductance
- Water EI120,1 -—— X x X x
pH
- Water EI50,1 — X X X X
Total Dissolved Sollds
~ Water E160.1 t0 mg/L X x x X
Temperature
~ Water El170,) - x X x X

x Analysis to be done
* Detection Iimits as specified by the procedures
-~= Detection |Imits dependent on fleld conditions
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2.2.5 Site 5 - DPDO Waste Storage Area: Four soil test
borings were drilled around the site to depths of 30 feet during the
Phase II, Stage 1 investigation. Based on the results of those
borings, one downgradient shallow groundwater monitoring well (M{-54)
will be installed in the area to the west of the site. The location of
well MW-54 will be just beyond the presumed edge of the fill material
noted during the Phase II, Stage 1 boring activities at this site
(Figure 11). Three additional soil test borings will be drilled in the
downgradient area to the west of the storage tank. These borings will
be no less than 100 feet from the tank and extend to the water table
or to a maximum depth of 30 feet as specified in Proposed Order F33615-
83-D-4010. The approximate locations of these proposed borings are
depicted in Figure 11. Soil samples will be collected at five-foot
intervals or where contamination is suspected from each of the soil
borings, and analyzed for the parameters indicated in Table 5. One
groundwater sample will be collected from the new shallow well., I[f
possible, two surface water and two sediment samples will be collected
from natural channels found between the DPDO waste storage tank and
Stoney Creek. These samples will be analyzed for the parameters
indicated in Table 5.

2.2.6 Site 6 - Coal Pile: An analysis of conditions at this
site was not a part of the Phase II, Stage 1 investigation. There are
no existing groundwater monitoring wells at this site. Two shallow
soil test borings (SB-58 and SB-59) will be drilled near Building 2700
and the coal pile (Figure 12). The maximum depth of each boring will
be 10 feet, with soil samples collected at depths of 2.5, 5 and 10 feet
below the ground surface or where contamination is suspected. In addi-
tion, one shallow boring (SB-60) will be drilled at a presumed uncon-
taminated location in the vicinity of Building 2700. The location of
this background boring will be as close as possible to the coal pile
site to maximize the likelihood of obtaining soil of a comparable
composition to that found at Site 6 but far enough to minimize the
likelihood of pre-existing soil contamination. All soil samples
collected for this site will-be analyzed for the parameters indicated
in Table 6.
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TABLE 6
REQUIRED ANALYSES FOR SITE 6 (COAL PILE)
Detaction

Analytical Parameter Method Limit Soil Test Borings
(3 Samples/Borling)

$8-58 $B-59 SB-60
Total Metals Screen (Soll)

Alumlnum SW3050/
Sw6010
"

Antimony
Bar ium
Bery! ! lium
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
lron

Lead
Magnes um
Manganese
Mo | ybdenum
Nickel
Potassium
Silica
Sllver
Sod [um
Thal lium
vanadium
Zinc

x Analysis to be done
* petermine at the time of analysis




3.0 FIELD SET-up

The field team will coordinate all field activities with Seymour
Johnson Air Force Base personnel. Specially, all base activities will
be coordinated with Captain Steve Warren of the USAF Base Bioenviron-
mental Engineering staff. All work will be conducted at hours approved
by base personnel. A1l field personnel will check in at the main gate
each morning and check out at the end of the workday. Work may be
conducted at more than one site at a time. RTI personnel will oversee
all subcontractor drilling operations. RTI's Project Leader or Site
Safety Officer will monitor the specific site conditions and make field
operations procedural changes that are deemed necessary to ensure
physical safety and technical accuracy.

3.1 Detailed Work Plan

This Technical Operations Plan, in conjunction with the Statement
of Work (Appendix B), will serve as a detailed work plan for this
investigation.

3.2 Health and Safety Plan

The Health and Safety Plan presented in Appendix A provides guide-
lines for basic safety procedures and equipment to be utilized by RTI
during the course of IRP Phase II investigations at Seymour Johnson
AFB, NC. Samples collected during the Phase II, Stage 2 investigation
will be environmental water and soil samples, as opposed to hazardous
waste samples and the field activities are not expected to require
unusual measures of personal protection.

Since this project involves the investigation of more than one
site at the Seymour Johnson AFB, an independent Health and Safety Plan
was prepared for each site. Detailed plans for each site, including
site background information, a site sketch, potential hazards, a site
safety work plan, and emergency information are included in Appendix A.
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3.3 Subcontractor Information
The drilling activities at all sites will be conducted by Bore and
Core, Incorporated of Raleigh, North Carolina, Most off-site chemical

analyses will be performed by RTI's Envirommental Chemistry Department.
Analyses for volatile organic compounds will be conducted by Industrial

and Environmental Analysts, Incorporated of Cary, North Carolina.
Details of the fielu team organization and responsibilities are

presented in Section 14.
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4.0 CALIBRATION OF FIELD EQUIPMENT

A1l field equipment will be carefully checked and calibrated
according to the manufacturer's specifications prior to the start of
field activities. The field team will periodically recheck the
calibration of the equipment. Specific procedures for the instruments
that may be required for use during the investigations at Seymour
Johnson Air Force Base include:

Fisher Model 107 pH Meter--Calibration against known standards
will be rechecked daily. The buffer solutions will be selected to
bracket the anticipated range of pH for the water samples (pH
solutions of 4 and 7).

Yellow Springs Instruments (YSI) Model 33 Conductivity Meter--

Calibration against known conductivity standards will be rechecked
daily.

Foxboro Model 128 Organic Vapor Analyzer and Strip Chart Recorder
Calibration will be checked at least daily with reference to a
methane-in-air standard. The instrument will be re-calibrated if-
the reading exceeds + 5% error. The instrument will be zeroed
daily with clean background air.

Soiltest Model DR-760 and Johnson Water Level Indicators--Check
that depth markings are accurate and clearly readable. Check
batteries and the response of probes in clean water.
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5.0 EQUIPMENT MAINTENANCE

Prior to field activities, all field equipment will be cleaned,
moving parts will be oiled if applicable, batteries will be either
recharged or replaced, and all instruments will be appropriately
calibrated. All equipment will be checked for proper operation prior
to the commencement of field operations, and daily in the field. The
field equipment will be properly stored and secured on base within
RTI's Mobile Environmental Laboratory. A battery charger, marine
battery and appropriate cables and clamps, replacement batteries, and
calibration standards will be available on site for all equipment.
Equipment used by the subcontractors will be maintained by them
according to the manufacturer's standards. The decontamination of all
equipment used during drilling and sampling activities is described in
Section 11,
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6.0 FIELD ANALYTICAL PROCEDURES AND DATA REPORTING

. 6.1 Chemical Data ' ’f
Temperature, pH, and specific conductance measurements will be

made regularly during well development and purging activities. A

3 Fisher Model 107 pH meter will be used for pH measurements, and a YSI
b Model 33 Conductivity Meter will be used for temperature and specific
4 conductance measurements. Once a minimum of three well volumes have
been removed and these three parameters have stabilized, water samples
will be drawn using a precleaned Teflon bailer (Refer to Section 10.4).
The temperature, pH, and specific conductance measurements made on
water from the first bailer will be assumed tc be characteristic of

aquifer water. AIl instrument probes will be thoroughly cleaned with
laboratory soap, rinsed with methanol, and finally rinsed with
distilled water between wells.

6.2 Hydraulic Data

After all the wells have been developed and allowed to recover
from development activities for a minimum of 24 hours, static water
Tevels will be determined. All water levels will be recorded as depth -
to water from a known measuring point on the well casiny and will be
adjusted to actual water elevations with reference to mean sea level
(MSL) using survey data (Refer to Section 10.2). Water levels will be
measured with Soiltest Model DR-760 or Johnson Water-Level Indicators -
and will be recorded to the nearest 0.01 feet. The water level indica-
tors use a water level sensing probe attached to a calibrated cable.
When the probe reaches water, a current passes between two wires in the
probe, deflecting a meter at the surface. The cable attached to the
probe is numbered at 5-foot intervals so that depth to water may be
accurately measured with the use of a folding rule with 0.01 foot
increments.

After all the wells have recovered from pumping and water sample
collecticn, they will be measured a second time to confim the previous
measurements. The probe will be thoroughly cleaned with laboratory
soap, rinsed with methanol, and finally rinsed in distilled water .
between wells to minimize chances of cross-contamination. Water-level -
contour maps of each site will be generated from the static water-level
measurements recorded during the field activities.
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6.3 Lithologic Logging

. Soil Samples for lithologic description will be collected as
'. described in Section 8.2 and lithologic logs will be compiled for all
boreholes drilled at the base. Organic vapor readings will be taken
from the cuttings during drilling as described in Section 12.3.1 and
will be noted in the site record book. Elevated vapor readings will
- be used to readjust site safety requirements and sample collection as
needed.

6.4 Surveying Data
- The surface elevation of the reference points on all groundwater
monitoring wells will be determined to an accuracy of + 0.01 feet with
respect to known elevations on base. This work will be performed by
personnel experienced in field surveying to this degree of accuracy,
using standard surveying equipment. From these measurements, the

r
measuring point for each well will be determined. A1l new wells will
also be horizontally located to an accuracy of 1.0 foot. Positions of
the wells will be recorded on site-specific maps.
‘- 6.5 Geophysical Procedures and Data
No surface geophysical procedures are requested in the Statement
of Work.
|
l
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7.0 SAMPLE CUSTODY AND DOCUMENTATION

7.1 Sample Numbering

A1l groundwater samples collected from Seymour Johnson Air Force
Base for laboratory analysis will be given a six-digit code for identi-
fication. The coding system corresponds to the weli-labeling system
used in the Phase II, Stage 1 investigation. In that system, ground-
water samples obtained from moitoring wells were designated by the
prefix MW-. Similarly, surface water, sediment, and soil test boring
samples were designated by SW-, SD-, and STB-, respectively. The
coding system will be the same for the Stage 2 investigation, with the
exception that the prefix associated with soil test borings will be
abbreviated to SB-. The next two digits of the sample identification
code will correspond to the number assigned to the boring or sampling
location. Those borings that were conducted during the Stage 1 inves-
tigation were assigned numbers that range from 1 to 30. To avoid
confusion, all borings conducted for the Stage 2 investigation will
range in number from 40 to 60, and surface water/sediment sampling
stations will be numbered from 10-13. The next two (or more) digits
will correspond to the sample depth (for soil or water). For soil,
this depth digit will correspond to the split-spoon sample interval
from which the soil was obtained below land surface. For groundwater,
this depth digit will correspond to the sampling interval that the
water was extracted below the water table, using a bailer. Replicate
samples will be designated after the last digit with a letter A, 8, C,
etc. For example, the following sample number corresponds to a repli-
cate groundwater sample collected from well MW-50 between the depths of
22 and 26 feet below land surface:

MW-50, 22-26(B)

A1l quality assurance (QA) split samples, or duplicates, sent to
the Air Force OEHL will be numbered according to the Air Force sample
numbering system outlined in AF Form 2752. A1l RTI QA sanples will be
numbered using the six-digit code described above. The field team will
Tabel the QA samples with a fictitious sample locations or replicate
designations. This will minimize the possibility of prejudicial treat-
ment given to QA samples either in the field or in the laboratory.
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7.2 Sample Labeling
Each sample container from Seymour Johnson Air Force Base will be
labeled with a sticker similar to the example shown in Figure 13. The

sticker is part of a three-piece labeling system which will help track
samples and prevent misidentification.

The labeling system has a main sticker which is attached to the
sample container. On the main sticker, the field team will record the
project name, location, date, reagents added, other comments, and
sample code. The main sticker and the two associated stickers will be
machine stamped in advance of tnhe field work with a common sequential
number.

After placing the main sticker on the container, the other two stickers
will be placed in the field notebook and on the chain-of-custody form,
Samples which require multiple containers will be labeled with one
sticker per container. Each container of the set will have a different
sequential sticker number, but the same sample code will be used with
an A, B, C, etc. suffix. Air Force samples (splits) with multiple
containers will all be labeled with the same Air Force number.

7.3 Sample Chain of Custody

The samples will be collected, preserved, sealed and packaged by'
the RTI field team. A1l pertinent information on the collection, hand-
1ing and paperwork for the Seymour Johnson Air Force Base samples will
be entered in the project notebook at the time of the activity. The
sample stickers will be placed on the sample container and in the note-
book at the time of collection. The field team will also enter the
sampling conditions and related observations in the notebook at this
time.

A Chain-of-Custody Record (Figure 14) will be completed as samples
are coliected from each sampling location during the day. The last
piece of the sample sticker set will be affixed onto the Chain-of-
Custody Record and the field team leader will sign the form at the end
of the day, indicating that all listed sample containers are accounted
for. The signed Chain-of-Custody Record, including time and date of
shipment, will be packed with the samples in the shipping container.
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Figure 13: Example of Sample Labeling System
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Site Designation

CHAIN OF CUSTODY RECORD

RESEARCH TRIANGLE INSTITUTE

P.0. Box 12194

Research Triangle Park, NC 27709

Collection Date

Signature of

Field Leader

Sample Type

Sampled By _

Project #

Field Measurements: pH
SC

Preservation/ T

Reagents Added:

S.u.

Sticker Numben

Sample Code/Analysis

Received By:
Name/Date/Time/
Organization

Received By:
Name/Date/Time/
Organijzation

Method of Shipment

NOTE :

Figure 14:

Please return comnleted form to
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When the shipping container is received at the RTI laboratory, the
samples will be checked against the Chain-of-Custody Record to verify
that all containers have been received in good condition. The sample
custodian will sign the Chain-of-Custody Record, including time and
date of receipt, and return it to the RTI personnel specified at the
bottom of the form,

Air Force samples will be collected and an AF Form 2752 will be
compieted for each sample (multiple container samples will be under one
form). The forms will be shipped with the samples to the OEHL labor-
atory.

7.4 Sample Shipping

The samples collected at Seymour Johnson Air Force Base will be
packed with ice while at the sampling site. Water samples with limited
holding times will be transported by RTI personnel or shipped by over-
night carrier to RTI or a laboratory under subcontract to RTI at the
end of the day they are collected. Samples to be sent tn the OEHL
laboratbry will be shipped via overnight carrier. All samples sent by
overnight carrier will be packaged in accordance to the detailed proce-
dures outlined in Section 12. The shipper will deliver the samples
directly to each laboratory the next day. Field personnel will retain
all airbill records and will telephone the Tlaboratory the day of sched-
uled delivery to confirm receipt of samples. Samples with longer hold-
ing times will be stored on-site under controlled refrigeration in
RTI's Mobile Environmental Laboratory until a full shipment is
collected.

D-46




[' 8.0 DRILLING AND INSTALLATION OF GROUNDWATER MONITORING WELLS

The location of each proposed monitoring well and soil test boring
will largely be determined during the planning and mobilization phases
of the investigation. Base personnel will be contacted prior to the
final determination of well locations to ensure minimal disruption of
base activities and to confirm that proposed well locations do not con-
flict with underyround utilities locations. Research Triangle Insti-
tute personnel will oversee all drilling, monitoring well installation
monitoring well development, and sampling activities. Detailed records
- of subsurface conditions encountered during all boring, well
development, and sampling activities will be maintained.

Monitoring well and soil test borings will be advanced using
continuwous-flight, hollow-stem augers. Six-inch innerdiameter (I.D.)
augers will be used for the drilling of all shallow monitoring wells
and soil-test borings. Eight-inch I.D. augers will be used in the
drilling of the deep well at Site 2. It may also be necessary to use
mud-rotary techniques on the drilling of the deep well depending on
subsurface conditions. A center stem, plug, and bit attached to the
stem may be used to prevent cuttings from entering the hollow stem;

8.1 Drilling

8.1.1 Drilling at Fire Training Area No. 3 (Site 1): Three
new shallow groundwater monitoring wells will be installed at Site 1.
The approximate proposed locations of these wells is indicated in
Figure 8. The depth to the water table near this site in April 1984
was approximately 6 feet below the ground surface. Given the
excessively dry conditions in the area during the Summer of 1986, it is
anticipated that the water table will be lower than that observed
previously.

From the Phase II, Stage 1 report, it is anticipated that the
materials encountered in the surficial aquifer will be brown-to-tan,
silty, fine-to-medium sands. The top of the Black Creek formation in
the area appears to be marked by gray silty fine sands laminated with
darker gray silty clays. The three monitoring wells will be screened
in the surficial aquifer. Any penetration of the top of the Black
Creek aquifer system at this site will be grouted back to the base of
the surficial aquifer so that the well is only measuring conditions
within the surficial aquifer. D-47 B .ﬂ
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8.1.2 Drilling at Landfill No. 4 (Site 2): Six new shallow
groundwat:~ monitoring wells will be installed at Site 2. The approxi-
mate lccations of these wells are indicated in Figure 9. The depth to
the water table downgradient of Landfiil No. 4 is anticipated to be
approximately 5 to 10 feet below land surface. The top of the screened
sections for the 5 proposed shallow downgradient wells may only be
approximately 5 feet below the ground surface. One upgradient shallow
monitoring well is proposed for this site. The depth of this well can-
not be accurately estimated until more detailed and current topographic
information is obtained for the site. [t is likely, however, that the
depth of this well will not exceed 30 feet and that the screen length
will be a minimun of 10 feet.

The materials encountered in the subsurface at this site are
anticipated to be silty, pebbie sands. The top of the Black Creek
formation in this area is anticipated to be represented by gray silty
fine sands laminated with darker gray silty clays. All six shallow
monitoring wells for this site will be screened in the surficial
aquifer., Any penetration of the top of the Black Creek aquifer system
during the drilling of these weils wiil be sealed with grout back to
the base of the surficial aquifer. One deep groundwater monitoring
well is proposed downgradient of Landfill No. 4. This well will be
screened within the uppermost productive layer of the Black Creek
aquifer system. Based on the screened intervals of the nearest base
water-supply wells, it is anticipated that this well may extend 70 to
90 feet below the ground surface.

8.1.3 Drilling Activities at Landfill No. 1 (Site 3): No
further drilling activities are proposed for this site. There will
only be sampling from an existing monitoring well.

8.1.4 Drilling at Landfill No. 3 (Site 4): Four new shallow
groundwater monitoring wells will be installed at Site 4. The approxi-
mate locations of these wells are indicated in Figure 10. No informa-
tion is available regarding the expected depth to the water table or
the subsurface materials at this site. [t is estimated that the depth
of the upgradient well will not exceed 30 feet, and that of the three
downgradient wells will not exceed 20 feet each.
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8.1.5 Drilling at the DPDO Waste Storage Area (Site 5) One
shallow groundwater monitoring well and three shallow soil test borings
will be installed at this site. The approximate locations of this well
and these borings are indicated on Figure 11. The depth to the water
table downyradient of the DPDO area is anticipated to be approximately
10 to 15 feet. Each soil test boring will be terminated at the water
table, or at a maximum of 30 feet. The upper 3 to 6 feet of material
in this area has been noted to consist of sandy fill containing wood
and rock fragments. The fill is underlain by approximaterly 7 feet of
silty sand. The top of the Black Creek formation in this area is

characterized by laminated dark gray silty clays and lighter gray silty
fine sands.

Detailed logs of lithologies encountered during boring operations
will be maintained. Special emphasis will be placed on the field iden-
tification of contaminated soils. All soil samples will be scanned
with an organic vapor analyzer during drilling activities and the
results will be included in the boring Jogs. Once the water table has
been encountered, the water level in each horehole will be allowed to
stabilize. Tﬁe water Tevel in each borehole will then be measured and
the water surface will be visually examined for the presence of hydro-
carbons or other floating contaminants. This information will be
included in the boring logs and/or field notebook.

Upon the completion of each soil test boring, the borehole will be
tremie-grouted to the surface usimg bentonite and neat cement grout
according to NCNRCD abandonment specifications. Each soil test boring
location will be permanently marked and recorded on the project map for
the site,

8.1.6 Drilling at the Coal Pile Area (Site 6): Three shal-
Tow soil test borings will be drilled at this site. The approximate

locations of these borings are indicated in Figure 12. No information
is available regarding the expected depth to the water table or the
subsurface materials at this site. Each soil test boring will be
terminated at the water table, or at a maximum of 10 feet.
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Detailed records of lithologies encountered during boring opera-
tions will be maintained. Emphasis will be placed on visual identifi-
cation of potentially contaminated soils. All soil samples will be
scanned with an organic vapor analyzer at the time of drilling, and the
results will be included in the boring logs. If the water table is
reached within the investigative depths, the water level in each bore-
hole will be allowed to :tabilize. The water level will then be
measured and recorded. The water surface in each borehole will be
visually examined for the presence of hydrocarbons or other floating
contaminants and this information will be recorded in the boring logs.

Upon completion of each soil test boring, the borehole will be
tremie-grouted to the surface using a bentonite and neat cement grout
mixture, according to NCNRCD borehole abandonment specifications. Each
soil test boring location will be permanently marked and recorded on
the project map for the site.

8.2 Soil Sampling

Lithologic samples will be collected at five-foot intervals from
all boreholes with the exception of the soil test borings to be conduc-
ted at Site 6. At this site, soil samples will be collected at depths
of 2.5 feet, 5 feet and 10 feet or where contamination is suspected.
Soil sampling will be accomplished using a split-spoon sampler. All
soil samples will be characterized at the time of drilling and the
descriptions will be included in the drilling log and the Final Report.
A11 samples will be transferred from the split-spoon sampler to an
appropriate sample container for transport and storage. The sampler
will be decontaminated between sampling horizons and between boreholes
as described in Section 11.1. All soil samples will be stored as

required by the Air Force until the holding time for all applicable
analyses has expired.

8.3 Monitoring Well Construction and Completion

An example of the typical shallow monitoring well construction is
provided in Figure 15. All monitoring wells will be constructed of 2-
inch, Schedule 80 PVC casing with threaded, screw-type joints. Unless
otherwise determined from grain-size analyses performed on soil sample
cuttings from exploratory boreholes, a 0.010-inch slot-size will be
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Figure 15: Typical single-screened interval weil
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used for the screens. This size should be compatible for most of the
fine-grained deposits expected to be encountered at the base. Ten-foot
screens are recomnended for the three new shallow wells at Site 1, in
order to compensate for the anticipated low water table depths there,
and to ensure that floating contaminants will be intercepted. Ten-foot
screens are recommended for the shallow downgradient wells at Site 2,
provided that such screen lengths will not cause the wells to penetrate
significantly into the top of the Black Creek formation. Ten-foot
screens will be used for all other shallow monitoring weils. The
screened interval for the deep well at Site 2 will be a minimun of 20
feet in length. The bottom of all wells will be permanently capped.

Once the casing has been installed for each monitoring well, the
soil formation will be allowed to collapse around the well screen.

This natural "gravel pack” will be supplemented with washed and bayged
rounded silica sand and/or gravel with a grain size distribution that
is compatible with that of both the screen and the formation. The
gravel pack will extend from the bottom of each borehole to two feet
above the top of the screen. A one-foot seal of granulated or pellet-
sized bentonite will-be tremied in place above the gravel pack to
ensure a complete seal. Clean water will be placed on the bentonite to
ensure an adequate swelling of the pellets. The remainder of the
annular space will be carefully grouted to the ground surface using a
Type I Portland cement/bentonite slurry.

[f the amount of well stick-up in an area has been identified as
being of concern to base personnel, wells will be completed flush with
the land surface (It is anticipated that this type of installation wiil
not be used.). The casing will be cut two to three inches below the
land surface, and a protective locking 1id consisting of a cast-iron
valve box assembly will be installed. The 1id assembly will be
centered in a three-foot diameter concrete pad sloped away from the
valve box. A screw-type casing cap will be provided to prevent infil-
tration of surface water. The well number will be clearly marked on
the valve box 1id and the monitoring well will be tagged with the
following information "Hon-potable water supply well--groundwater may
contain hazardous material."

—
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It is anticipated that above-ground surface completions will be

' used for ali wells. The well casings will extend two or three feet

; above land surface. An endplug or casing cap will be provided for each
well. The extended casing will be shielded with a steel guard pipe
that is placed over the casing and cap, and seated in a two-foot by
two-foot by four-inch concrete surface pad (Figure 15). The pad will
slope away from the well sleeve and a lockable cap or 1id will be

- installed on the guard pipe. Three threeinch diameter steel guard
posts will be installed if the base personnel detemine the well is in
an area that needs such protection. The guard posts will be five feet
in total length, installed radially from each wellhead and recessed
approximately two feet into the ground. The guard posts will not be
installed in the concrete pad placed at the well base. The protective
steel sleeve will be painted and the well permanently numbered on the
sleeve exterior. The monitoring well will be labeled with the
following information "Non-potable water supply well--groundwater may
contain hazardous material."

Locks will be provided for both flush and above-ground comple-
tions. The keys to these locks will be turned over to the base point
of contact following the completion of field activities.

8.4 Well Development

Each inonitoring well will be developed using a smalli-diameter
submersible pump and/or a bailer until the discharge water is as clear
and free of sediment as possible. The rate of flow, pH, temperature,
and specific conductance of the well water will be measured during
development. This information will be included in the Draft and Final
Report. Any well water that appears to contain floating contaminants
will be containerized and base personnel will be contacted.
Hand-operated pumps will be used as a safety precaution in wells where
petroleum-related products are suspected. PVC bailers will be used for
development in wells with extremely low yields.

8.5 Geophysical Logging
No borehole geophysical logging is requested in the Statement of

Work. #
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9.0 PUMP TEST

No pump test is requested in the Statement of Work.
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10.0 GROUNDWATER MONITORING AND SAMPLING

10.1 Groundwater Level Measurements

The static water elevation at each monitoring well will be
measured prior to all purging and sampling activities. Measurements
will be made with respect to a known datum point, generally a permanent
notch or mark at the top of the inner casing. An electrical ground-
water level indicator will be used to determine the depth of water to
the nearest 0.01 foot below the datum. These measurements will be
reported with reference to mean sea level (MSL). Water levels will be
re-measured in each well both at the end of the sampling activities and
once the water level has stabilized.

10.2 Surveying of Wells

A1l wells will be surveyed to determine their elevation to the
nearest 0.01 foot. Ground surface and measuring point elevations will
be reported for each well. Horizontal coordinates for each well will
be determined to an accuracy of 1.0 foot and will be recorded on
project maps. The ground surface elevation will also be surveyed at
each surface-water and sediment-sampliing station. All reference bench
marks must be traceable to established USCGS or USGS survey markers.

10.3 On-Site Analysis

Prior to purging a well for a sample, a small volume of water will
be bailed for a health and safety organic vapor scan. The water will
be drawn from the top of the water table, decanted into a transport
container, and inspected for floating hydrocarbons. The water sample
will be covered for approximately 10 minutes and scanned for the
presence of organic vapors using an OVA. Results of these analyses
will be recurded.

A1l water samples will be analyzed on-site for pH, specific
conductance, and temperature during and following purging of the well
and prior to the collection of samples for off-site analysis. Measure-
ments of temperature, pH, and specific conductance of surface waters
will be made directly in the stream. The results will be recorded in
the sampling log and will be included in the Final Report.
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10.4 Sampling for Off-Site Analysis

Prior to all sampling activities, each well will be purged using
either a decontaminated submersible pump or a bailer. The choice of
the well-purging device will be made considering the results of the
preliminary inspection of the well water. A minimum of three well
volumes of water will be removed and the temperature, pH, and specific
conductance will be monitored prior to sampling. The well water will
be considered stable once the color and odor of the water stays
constant, the pH no longer varies more than + 0.1 unit, the temperature
remains within + 0.5°C, and the specific conductance remains within +
10 umhos.

Following well purging a clean Teflon bailer will be slowly
lowered into the well until it is completely submersed within the water
coiumn. All samples for volatile organic analysis will be collected
from the first full bailer volume. To prevent significant aeration of
the sample, the bailer will be emptied slowly into a clean beaker and
then carefully poured into the appropriate containers.

Subsequent bailer volumes will be used to sample for the other
constituents. A one-liter beaker will be used for the collection of
split samples. [f more than one beaker of sample water is needed from
each well, all bottles for a given lab procedure will be filled from
the same beaker.

A1l sample bottles, beakers, and sampling equipmnent will be
cleaned according to EPA precleaning criteria. Samples for dissolved
metal analysis will be filtered in the field using clean Buchner
funnels and disposable 0.40 micron membrane filters., A disposable
glass fiber prefilter will also be used to remove very large particu-
lates or floating hydrocarbons as well as reduce filtering time. As
with volatile organics, all attempts will be made to avoid aeration of
samples for metal analysis prior to and during filtering. Immediately
after filtering, the filtrate will be acidified to pH 2 (or less) to
keep the remaining metals in solution.

n




One surface water sample and one sediment sample will be collected
from each specified location. In order to prevent cross-contamination,
downstream samples will be collected first, and water samples will be
collected prior to the collection of sediment samples at each sampling
station. Surface water samples will be collected using precleaned
glass beakers. The water will then be transferred to appropriate,
precleaned sampie containers and preserved in accordance with
laboratory specifications. Sediment samples will be collected using a
precleaned stainless steel scoop and will be composited in a precleaned
stainless steel mixing bowl. Representative volumes of the sediment
will be placed in precleaned sample containers and chilled until
delivery to the laboratory.
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11.0 DECONTAMINATION PROCEDURES

11.1 Drilling, Soil Sampling, and Monitoring-Well Installation

A1l drilling equipment, including truck-mounted rig. augers. and
drill pits will be steam cleaned prior to entry on Seymour Johnson Air
Force Base. The drill rig and equipment will be cleaned with high
pressure and temperature water and detergent and then rinsed with clean
water prior to mobilizing from one investigation site to another. Soil
boring and munitoring-well installation will proceed from the least
contaminated site to the most contaminated site. Within a site, soil
boring and monitoring-well installation will proceed from the least
contamiated area to the most contaminated area. During the subsurface
investigation, all soil sampling equipment will be thoroughly washed
prior to the collection of each drive sample. In addition. gloves worn
by field personnel handling the soil samples will be decontaminated
between each soil sample by thoroughly washing them with detergent and
water and rinsing in clean water. Prior to the installation of monitor
wells, the PVC casings and screens will be thoroughly cleaned with
detergent and water and rinsed with clean water. All screen and casing
and other well construction materials will be new. No glués or lubri-
cants will be used on the casing.

11.2 ¥Well Development

A1l the equipment used for well development aquifer will be thor-
oughly cleaned with detergent and water prior to use. A hand bailer,
centrifugal pump and/or submersible pump will be used to develop the
wells. The method of well development will depend on water level depth
and aquifer characteristics. The bailer or pump and hoses will be
washed in soap and water, and rinsed with clean water prior to being
placed in a monitor well. An organic vapor analyzer (OVA) will be used
to check the head space in the well prior to well development or pump
testing. If a reading of more than 5 ppm (total organic vapors) above
background is recorded, special handling of the water to be withdrawn
from the well will be required. The contaminated water will be
contained in drums or tanks until the water can be properly disposed of
on base (likely to be discharged into base oil-water separators).
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11.3 Water Level Measurements
- ‘fater level measurements will be taken with an electric water-
. level indicator prior to purging the well for sampling. The water
level probe will be washed with soap and water, rinsed with methanol,
and finally rinsed with distilled water between wells.

11.4 Water Sampling

Following development, wells will be left at least one day before
sampling. Following this waiting period, the wells will be evacuated
or purged using a teflon hand bailer until temperature, pH, and
conductivity are stabilized. The bailer will be washed and double
rinsed before and after each use. The water sample for laboratory
analysis will be collected using a teflon bailer. The bailer, and
transfer vessel will be washed with Alconox detergent, followed by
rinses with drinking-quality water and distilled water. Al) sampling
equipment will be thoroughly air-dried after cleaning. New nylon or
Teflon-coated stainless-steel bailer line will be used for each well to
avoid sainple cross-contamination. Surface-water sampling equipment

will be washed and rinsed in the same sequence as groundwater sampling
equipment.

11.5 Sediment Sampling

Sediiment sample collection from Stoney Creek or its tributaries
will be done with stainless steel sampling equipment. This equipment
will be thoroughly cleaned with water and detergent, methanol, and
double rinsed with distilled water prior to taking a sediment sample at
each designated sample location along the creek.
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12.0 SAMPLE HANDLING AND PACKING

12.1 Split Sample Procedures

A1l soil and water samples will be collected in duplicate to check
the quality of analytical data. This procedure of collecting duplicate
samples will be implemented to provide a quality control check of the
laboratory and for monitoring combined sampling and analytical
precision. Soil and water sample splitting procedures are presented in
this section. A

12.1.1 Soil Samples: Soil samples will be collected in
pairs from each soil test boring and sediment sampling site. One set
of soil samples will be packaged and sent to RTI for analysis. The
other set will be delivered to the Seymour Johnson Air Force-Base Point
of Contact (POC) for selection of 10% of the split samples. The PGC
will package the samples using packing and shipping materials supplied
by RTI. The split samples will be shipped by RTI using an overnight
delivery service to USAF OEHL/SA at Brooks AFB. Shipment will take
place within 24 hours of receipt from the POC.

An additional 10% of the split-sample set will be chosen by RTI as
blind field duplicates. The duplicates will be Tabeled and numbered as
previously described and shipped to RTI's laboratory with the normal
sample shipment.

12.1.2 Water Samples: Groundwater samples will be collected
from all proposed and existing monitoring wells as previously ‘
described. Groundwater will be sampled using a teflon bailer, which
will be decontaminated before each sample is collected. As with the
soil sampling, all samples will be split into two sets (providing
sufficient water is available in holes; low-yield wells may not produce
enough water volune for 2 to 3 sample sets). Volatile organic compound
(VOC) samples will be split by filling all necessary 40-ml vials
successively from the same bailer. VOC samples require a minimum of
disturbance, and aeration is unacceptable. We will assume that water
collected within a single bailer will be well mixed, resulting in the
collection of chemically homogeneous duplicate samples. Non-VOC
samples will be collected by placing water from the bailer into an
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inert intermediate vessel. Once the intermediate vessel is full {and
its contents assumed homogeneous), sample bottles will be filled from
that vessel.

Duplicate groundwater samples for shipment to OEHL and to RTI will
be handled, packed and shipped using the same procedures described
above for soil duplicates.

Blanks (ultrapure lab water) will be prepared to check field
procedures for potential cross contamination of groundwater samples.
Field blanks will be prepared at a frequency of one blank for every 20
samples collected per analytical parameter. These will be prepared so
that the blank water will contact the same sampling devices as the
groundwater. All sampling equipment will be decontaminated as usual
and then blank water will be poured into the bailer. VOC bottles will
be filled directly from the bailer. Additional water will be placed in
the bailer and then into the intermediate vessel. Non-VOC bottles will
be filled from the vessel.

12.2 Sample Containers
The followiny sample containers will be used for samples collected
at Seymour Johnson Air Force Base.

12.2.1 soil

Contaminated drill cuttings and surface sediment: 225 mL
wide-mouth glass jars with polyethylene inner bay for metals;
and aluminun foil-lined caps for organics.

Subsurface Soils: 1 1/2" (0D) x 4"-long brass tubes with
aluminum-lined caps for organics; and 225 mL wide-mouth glass
jars with polyethylene inner bag for metals and cyanide.

A1l sample containers will be cleaned according to EPA protocols
prior to use. They will be stored in a clean, dry area with the 1ids
on until used. Wherever required, preservatives will be added to the
sampling bottles.

12.2.2 Mater:

Petroleum Hydrocarbons: One 1-liter amber glass bottle with
Teflon-lined cap.

Purgeable Organics: Two 40-milliliter clear glass vial with screw
cap Teflon-lined septum.

Extractable Organics: Two 1-liter amber glass bottle with Teflon-
lined cap.

Alkalinity: One 1-liter polyethylene bottle.
Lead: One 250-milliliter Teflon bottle with a Teflon-lined cap.
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Thirteen Priority Pollutant Metals: One 1-liter plyethylene
bottle with a polyethylene cap.

Anions: One 1-lTiter polyethylene bottle with a polyethylene cap.

Total Dissolved Solids: One 250-milliliter polyethylene bottle

Total Cyanide: One 1-liter polyethylene bottle with pplyethylene
cap.

12.3 Sample Handling

12.3.1 Soil Samples: The subsurface soil samples will be
visually described by the project hydrogeologist in accordance with the
standard recommended practice for description of soils (Visual-Manual
Procedure), AST™ Designation D-2488, and with the Unified Classifica-
tion System (USC), ASTM Designation D-2487. Sample descriptions were
included on the boring logs and in the site sampling log.

Split-spoon soil cores will be scanned for gross organii: contami-
nation with a Foxboro Model 128 Urganic Vapor Analyzer (OVA) operated
in the survey mode. Soil samples for scanning will be removed from the
split-spoon sampler, placed in zip-lock plastic bags, and sealed with a
minimun -(approximately 5 to 10 ml) of "head space." The outside of the
bag will be cleaned and set aside for a short period of time to allow
organic vapors to accumulate within the head-space. After approxi-
mately 5 minutes, the OVA probe will be carefully inserted into the bag
and the organic vapor concentration will be recorded. The project
hydrogeologist will attempt to prepare each sample in the sane manner
(e.g., sample volume, time for head space accumulation, etc.) so that
the OVA readings from different samples could be related qualitatively.

12.3.2 Water Samples: The monitoring well will be flushed
or purged immediately before the sample is taken. Purging consists of

removing @ minimun of three well volumes of water or until a stabilized
reading of pH, conductivity and temperature is achieved. Immediately
after flushiny the well, the sample will be collected and put into
laboratory-cleaned containers. The two 40-ml vials for volatile
organics analysis (VOA) will be filled first, followed by containers
for metals and other organics. The metals sample will be filtered in
the field using a 0.45 micron membrane filter. The metals sample will
be preserved with nitric acid.
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Field measurements will include pH, specific conductance, and
temperature. The pH measurements will be made with a pH meter which
will be calibrated before and after sampling as previously described.
Specific conductivity and temperature will be measured using a YSI
Model 33 Conductivity Meter. The instrument will be calibrated using a
conductivity standard at routine intervals throughout the sampling
program,

12.4 Sample Preservation and Storage
The following preservation and storage techniques will be used for
samples collected at Seymour Johnson Air Force Base:

]2°4a] Soil Samples:
All: Ice to 4°C

The labeled and logged samples will be placed immediately into
coolers containing ice or a chemical coolant ("Blue Ice") to maintain
sample temperatures at or near 4°C.

12.4.2 MWater Samples:
VOC: Ice to 4°C
Petroleum Hydrocarbons: H,S04 to pH 1/2.2, ice to 4°C -
Minerals and Heavy Metals: Filter with 0.45 micron filter, HNO3
to pH 1/2.2, ice to 4°C
Total Phenols (420.1): HpSO4 to pH 1/2.2, ice to 4°C
Commons Ions, Total Dissolved Solids and Alkalinity: Ice to 4°C

12.5 Procedures for Packing Low Concentration Samples

Most, if not all, of the soil and water samples to be shipped from
Seymour Johnson Air Force Base are expected to be classified as low
concentration samples. These samples will be temporarily stored in
refrigerators prior to packaging and shipment to the laboratory.
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Sample packing procedures for low concentration samples are as
follows:

- Determine maximun weight allowed per package from the shipper.
- Mark volume level on bottle with grease pencil.

- Place about 3 inches of inert cushioning material such as
vermiculite or zonolite in bottom of cooler.

- Labels/Sample Tags Tag or label each sample with a data, time
of collection, site name and brief description on a label that
will not come off. Use only idelible ink on all labels and
tags. Numbered sample tags will be used on all samples. The
organic/inorganic traffic report number labels must appear on
the bottles. Cover these with clear plastic tape.

- Place bottles in cooler in such a way that they do not touch.

- Put VOC vials in Ziploc bag and place them in the center of the
cooler.

- Pack bottles, especially VOC vials, in loose ice or ice in
plastic bags.

- Fill cooler with cushioning material. Ice is not cushioning
material.

- Put paperwork {(Chain-of-Custody Forms) in plastic bags and tape
with masking tape to inside 1id of cooler.

- Tape cooler drain shut.

- After acceptance by Federal Express or shﬁpper, wrap cooler
completely with strapping tape at two locations. Secure 1id by
taping. Do not cover any labels.

- Place lab address on top of cooler.

- Put "This Side Up" labels on all four sides and "Envirommental
Samples" labels on at least two sides.

- Affix numbered custody seals on front right and back left of
cooler. Cover seals with wide, clear tape.

NOTE: Remember that each cooler cannot exceed 70 pounds for Federal
Express shipment. Therefore, it is possible to pack a maximum
of 6 nalf-gallon bottles and corresponding VOA vials with about
5 pounds of ice per cooler.

12.6 Procedures for Packing Medium and High Concentration Samples
None of the samples to be collected during this investigation are

expected to be classified as medium or high concentration since samp-

ling will not be made from hazardous waste sites or hazardous waste
containers. All of samples to ve collected during this investigation
will be environmental soil and water samples, therefore, special hand-
ling procedures for high concentration samples are not required.
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13.0 SITE CLEAN-UP

The general area surrounding each soil boring and monitor well
site will be cleaned of drilling suppliies and debris following the
completion of each well or boring. When possible, all noncontaminanted
borehole cuttings will be returned to the borehole or spread on the
ground adjacent to the borehole. In public areas, the borehole
cuttings will be removed from the site. Cuttings suspected of being
hazardous waste (based on discoloration, odor, or organic vapor meter
readings) will be containerized in clean 55-gallon drums with removable
tops and band closures. Suspected hazardous waste will be sampled and
analyzed at the lab for E.P toxicity and ignitability to determine the
actual hazard and disposal required. Ultimate disposal of material
determined to be hazardous will be through USAF base personnel.
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14.0 FIELD TEAM ORGANIZATION AND RESPONSIBILITIES

14.1 Organization

The Research Triangle Institute's proposed organization of the IRP
Survey at Seymour Johnson Air Force Base is shown in Figure 16. Two
departments within RTI's Center for Environmental Measurements will
have the responsibility for the field work, chemical analyses, and
reporting activities required for this stage of the IRP Survey. These
include the Hydrogeology Department and the Environmental Chemistry
Department, managed by Mr. W. J. Alexander and Or. W. F. Gutknecht,
respectively.

RTI will subcontract the drilling and well installation services
to Bore and Core, Inc. of Raleigh, NC. Mr. A. M. Demarest will be the
principal point of contact within Bore and Core, Inc. RTI will subcon-
tract portions of the analytical services (organic analyses) to Indus-
trial and Environmental Analysts, Inc. (IEA) in the Research Triangle
Park, NC. Mr. J. B. Adamovic will be the principal point of contact
within IEA.

14.2 Responsibilities

Mr. Alexander will serve as the Project Leader for this IRP survey
and will be responsible for the technical and management aspects of the
project, particularly as pertaining to field activities, interpretation
of findings, and reporting. Or. Gutknecht will primarily be respon-
sible for the performance of chemical analyses, within RTI and under
subcontract to RTI, and associated Quality Assurance requirements.
Professional staff within both departments will be assigned to various
aspects of the IRP survey and will be responsible for specific tasks as
appropriate such as overview of drilling activities, field data
collection efforts, analytical testing, and reporting.

14.3 Training

RTI personnel who will be involved in field operations have under-
gone occupational medical examinations and will be responsible for
compliance with the site safety plans. Supplemental in-house training
will be provided as needed for all site-safety procedures, the use of
safety equipment and air monitoring devices, detailed field sampling
activities, data reporting, and QA/QC procedures.
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15.0 SCHEDULE

The anticipated schedule for the Phase II, Stage 2 IRP Survey at
Seymour Johnson AFB is shown in Figure 17. The ¢fficial authorization
date of the survey was July 17, 1986. All mobilization and driliing
activities should be completed by the end of October 1986, depending on
the accessibility conditions in the flood plain of Stoney Creek.
Accordingly, the sampling activities should be completed by November,
1986 and analytical results completed by December, 1986. The first
draft report of findings is scheduled for the end of January, 1987. It
is uncertain how long the report review process will require, but the
final report will be provided to the Air Force on or before mid-July
1987.
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Figure 17:

PROPOSED SCHEDULE
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APPENDIX A

HEALTH AND SAFETY PLAN

GENERAL

The safety plan presented herein gives guidelines for basic safety
procedures and equipment to be utilized by Research Triangle Institute
during the course of IRP Phase Il investigations at Seymour Johnson
AFB, NC. Samples collected during the Phase II, Stage 2 investigation
will be typically environmental water and soil samples, as opposed to
hazardous waste samples, and normally do not require unusual levels of
personnel protection.

Since this project involves the investigation of more than one
site at the Seymour Johnson AFB, an independent health and safety plan
was prepared for each of the six sites. The detailed health and safety
plan for each site, including site background information, site sketch,
potential hazards, site safety work plan, and emergency information is
included as a part of this Appendix.

INFORMATION REVIEW

Prior to initiating the Phase II, Stage 2 survey field work, the
Phase I and Phase II, Stage 1 reports were reviewed in detail to iden-
tify known hazardous wastes or conditions that may be encountered at
each site. Available toxicological data on materials suspected of
being present at the sites were reviewed and utilized to determine the
level of personnel protection at each site.

Safety hazards requiring special attention will be addressed on an
individual basis using appropriate assessment methods, and equipment
and procedure recommendations given in the EPA Field Health and Safety

tanual (EPA, 1980) and the EPA Safety Manual for Hazardous Waste Site
Investigations (EPA, 1979). Hazardous conditions will be monitored
during the investigation and appropriate action taken to modify the
Health and Safety Plan as necessary.
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MEDICAL MONITORING PROGRAM

The Project Leader for the Phase II field investigation will
determine whether a medical monitoring program is necessary. If hazard
levels are judged high enough to warrant this procedure, all field
personnel will participate in a medical monitoring program. Guidelines
for the program are given in Appendix I of the EPA Field Health and
Safety Manual (EPA, 1980).

A11 RTI personnel assigned to the field aspects of this project
will have completed background occupational medical examinations prior
to conducting field work on any of the designated sites. Subcontrac-
tors working on these sites will be advised of the potentially hazard-

ous nature of this work and will be provided a complete copy of this
Appendix.

FIELD PERSONNEL INDOCTRINATION

A11 field personnel, including subcontract personnel, will be
informed by the Project Leader and/or Site Safety Officer (Mr. S. A,
Guthrie) of required safety equipment and procedures, as outlined in
the attached Health and Safety Plans, prior to beginning on-site work.
Subjects covered will include personal safety gear, general and site
specific safety procedures, and incident notification procedures. The
Site Safety Officer will be responsible for maintaining a thorough
account of all daily activities performed by RTI and its
subscontractors while on site.

PERSONNEL PROTECTION GEAR

The following items will be required for all field personnel:

Tyvek disposable coveralls,
Rubber boots,

Rubber gloves,

-~ Hard hats, and
Eye protection (safety glasses or goggles).

Hearing protection (disposable ear plugs) will be available for
all potential noise hazards. Cartridge-type respirators wiil be avail-
able on-site for protection against inhalation of dust or vapors. I[f

strong vapors are encountered, respirators will be utilized to facili-
tate evacuation of personnel and equipmnent from the site until the
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situation can be assessed or corredted. Individuals will be
individually fitted and instructed on the care and use of their
respirator, prior to field work beginning.

Personal equipment described above will offer adequate protection
for most situations anticipated during the course of Phase II, Stage 2

. investigation field work. When conditions are identified that require
i. a higher level of personal protection, the EPA Safety Manual for

Hazardous Waste Site Investigations will be referred to for guidance.

8 SAFETY PROCEDURES

Hard hats and eye protection will be worn when appropriate, as
directed by the Project Leader and/or Site Safety Officer. Protective
clothing (boots, gloves, and coveralls) will be worn while working at
the designated sites. Coveralls will be changed a minimum of once
daily.

The project field supervisor will consult with the base environ-
mental coordinator or other responsible point of contact regarding
site-specific hazards including potential underground utilities prior
to initially entering the sites. Special procedures for entering and
working at particular sites will be clarified and conveyed to all field
personnel, Examples of areas requiring strict procedures are active
runways or taxiways, fuel handling or storage areas, and secure areas.

As a general rule, no eating, drinking, or smoking will be allowed
while working on the designated site. This includes personnel at the
decontamination areas. Avoid all hand-to-mouth contact while contami-
nation of your clothing or body is possible.

INCIDENT/ACCIDENT NOTIFICATION PROCEDURES

A complete 1ist of emergency phone numbers and contacts are
attached to the last page of Appendix A (page A-41). Each person
working on the sites will be instructed on how to use this emergency
information. A copy of the Health and Safety Plan containing this
emergency information will be provided to all persons working on these
sites. In addition, each person working on these sites will be shown

the Tocation of the Air Force Base Hospital and emergency room (Figure
A-1). The base hospital will be notified in advance of the field
operations. -
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After contacting appropriate emergency services, or in
non-emergency incidents, the USAF project contact should be notified of
the incident or accident so that it can be dealt with according to base
policies and procedures.
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Figure A-1: Location of Six Sites and Base Hospital
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SITE SAFETY PLAN

FIRE TRAINING AREA #3
(S1TE 1)
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RESEARCH TRIANGLE INSTITUTE SITE 1
FIELD (NVESTIGATION TEAM
SITE SAFETY PLAN . page | ot 5

GENERAL |NFORMAT ION
PROJECT NMSE: Seymour Johnson AFB RT1 PROJECT NO, 432U-2676~16

SITE: Fire Training Area #3 (Site |)

PLAN PREPARED BY: R, W, Pratt DATE: 8/11/86
REVIEWED BY: W, J, Alexander DATE: 9/9/86
DATE:

INVESTIGATION OBJECTIVE(S): Conduct subsurface Investigation to assess the potential ground

water contamination emanating from the fire tralning area,

PROPOSED DATE OF INVESTIGATION: October/November 1986

SUMMARY OF OVERALL HAZARD: Serlious: Moderate:
low: "X Uaknown:

——

SITE HISTORY & DESCRIPTION

SITE DESCRIPTION: The site is located adjacent to a fenced truck yard oft a southern

extension of Collier Avenue (Fiqure A-2), The area Is approximately 0.5 acres in size and

Is relatively flat and covered with low grass and weeds,

ACTIVITIES PERFORMED ON SITE PRIOR TO INVESTIGATION: One monitor well (MW~i1) was instalied

to 3 depth of 30 feet during the Phase |I, Stage | IRP investigation,

PREVIOUS STUDIES PERFORMED: 1RP-Phase | Report (July 1982) and IRP-Phase |1, Stage | Report

(July 1985), The site is still used for tire training,

UNUSUAL FEATURES (Containers, Buildings, Buried and Above Ground Utilities, Bodlies of water,
Terrain): Posslible buried fuel lines in the area, Orillers will be alert for possible

plpelines and other utilities, Site will be examined by USAF personnel for potential

underground utillity lines,
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WASTE CHARACTERISTICS SITE )

page 2 of 5
WASTE TYPES: Liquid: X _ Solld: Sludge: Gas:

CHARACTERISTICS: Toxlc: Yoiatile: X ignitable: X
Rediocactive: — Reective: ~— Corrosive:

KNOWN OR SUSPECTED SUBSTANCES OM SITE:
Ol and Grease (suspected)

Jet Fuel (suspected)

Organic Halogens (suspected)

PHYSICAL HAZARDS: Heat: X Cold: Nolse:
Radiation: Other (Specify): -

Comments: (See work limitations - page 3 of 5)

HAZARD EVALUATION

Samples to be col lected during this slte investigation wlll be taken downgradient from the

tire training area and are expected to be classifled as environmental soll/water samples,

Previous studies In the tire tralning ares Indicated no groundwater contamination based on

analysls for nitrate, oll and grease, total organic carbon, total organic halogens, and

phenols, Therefore, on the basis of the Phase | and || report findings, it is anticipated

that no unusual levels of personnel protection (beyond level D) will be required, |f

hazardous materials are suspected or encountered during the course ot the fleid work, this

plan will be amended and additional precautionary measures will be implemented, Fleld

personnel will not be permitted within the diked area surrounding the fire tralining area,

Also, 1t may be necaessary to leave the site area In the event of any fire-training

exercises,
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SITE SAFETY WORK PLAN SITE I

page 3 of 5
PERIMETER ESTABLISHED: Site Map/Sketch Afttaeched: Yes
Porimeter identifled: Yes Site Fenced Off/Secwred: No
Contaminated Areas ldentifled: Yes

Comments: Most of the potential contaminants would be expected within the diked area

surrounding the fire-fraining area,

TYPE OF WORK ACTIVITY TO BE PERFORMED:
Fleld Survey/Site Inspection: X Soll Sempling:

Surface Geophysical Survey: Soil Test Borl '——X'
Monitor Well Imstallation: X Soll Gas Sq!'l'lglg.
Monitor Well Sampliing: X Hand Augering:
Surface Water Sampling: Other:

PERSONAL PROTECTION:
Wevel of Protection: A _ 8 Cc D X

Modifications:

Personal Protective Equipment/Procedures: Tyvek coveralls, hard hats, safety glasses

or goggles, neoprene gloves, and neoprene steel-toed boots, Respirators will be

avallable in the event waste materlals are encountered and organic vapors go above

5 ppm in the breathing zone in the work area,

Survelllance Monitoring Equipment/Procedures: An Organic Vapor Analyzer (OVA) wiii be

used to monitor organlic vapors in and around the work area,

Work Limitation (Time of Day, etc,): Fleld work wil| be conducted during dayllight

hours only, If air temperature and humidity become excessive, the time of work day and

duration of work time may be altered due to heat stress potential,

N-78




> dRtitat B
S

DECONTAMINATION AND O1SPOSAL PROCEDURES :

Decontamination Equipment/Procedwres: High pressure water with detergent is required

for cieaning all driiling equipment between each soil test boring and monitor well

site, All sampling equipment including gloves used in sample handling will be clisaned

with tap water and detergent and rinsed in deionized water between each sampling event,

Boots and other field equipment will be cleaned on a daily basis, Tyvek coveralls

will be disposed of in plastic garbage bags at the close of each day.

Decontamination Facliiities/Desigmated Areas: All steam cleaning will be conducted at

AFB car wash facility on Curtiss Avenue, Runoff from the cleaning process is diverted

through an oil/water separator,

Contaminated Sample Disposal Procedures: All soil samples determined to be

contaminated by OVA screening will be contained in 55 gallion drums and will be

disposed of by the USAF, OQObviously contaminated water will be containerized for

subsequent disposal,

Contaminated Sample Disposal Facilities/Designated Areas: The USAF will handle the

disposal of all contaminated soil samples not transported to laboratories for

analysis, |t is anticipated that potentially contaminated water containerized from

monitoring wel!-development process may be disposed of in oll water separators on

base, pending base examination and approval,
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SITE SAFETY PLAN
LANDFILL NO. 4
(SITE 2)
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RESEARCH TRIANGLE INST{TUTE SITE 2
FIELD INVESTIGATION TEAM R—
SITE SAFETY PLAN page 1 of 5

GENERAL | NFORMAT 1ON
PROJECT NMME: Seymour Johnson AFB RT) PROJECT NO, 432U-2676-16

SITE: Landfill No, 4 (Site 2)

PLAN PREPARED BY: R, W, Pratt DATE: 8/11/86

REVIEWED BY: W, J. Alexander DATE: 9/9/86

UNVESTIGATION OBJECTIVE(S): Conduct subsurface investigation to assess the potential ground

water contamination eminating from the fire tralning area.

PROPOSED DATE OF INVESTIGATION: October/November 1986

SUMMARY OF OVERALL HAZARD: Serious: Moderate:
low: “X  Uskanowm:

SITE HISTORY & DESCRIPTION

SITE DESCRIPTION: The landfill Is located on approximately 8 acres between Colller Road

and Stoney Creek (Figure A-3), The investigation area is a strip of land approximately

400-500 feet wide between Stoney Creek and the landflill. The landfill Is relatively flat,

devold of trees and covered with grass and weeds, The Investigation area is approximately

10 feet lower in elevation and has a thick veqetation cover,

ACTIVITIES PERFORMED ON SITE PRIOR TO INVESTIGATION: The landfli| has been in operation

since 1970 and Is still used for the disposal of construction debris, No garbage or trash

disposal has occurred since (978,

PREVIOUS STUDIES PERFORMED: IRP-Phase | Report (July 1982) and IRP-Phase 11, Stage | Report

(July 1985),

UNUSUAL FEATURES (Contalners, Buildings, Guried and Above Groumd Utilitles, Bodies of Water,
Yerrala): High voltage overhead power lines fraverse the site along the north boundary.

(See attached site map)
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page of 5
WASTE TYPES: Liquid: X _ Solid: X  Sludge: Ges:
CHARACTERISTICS: Toxic: X Volstile: X Igniteble: X
Radioactive: — Reactive: —_ Corrosive: —_

KMOWN OR SUSPECTED SUBSTANCES ON SITE:
TOC Benzene
Phenol Ethylbenzene
TOX To(uene
Lead 0i ) _and Grease
Cadmium
PHYSICAL HAZARDS: Heat: X Cotd: Noise:

Radiation: ~—— Other (Specify): -

Comments: (See work |imitations - page 3 of 5)

HAZARD EVALUAT ION

Samples to be collected during this site investigation wiil be taken downgradient from the

landfi)| and are expected to be classifled as environmental soll/water samples, Prevlious

studles Inside the landfill perimeter indicated only low concentrations of the above

mentioned substances. Therefore, on the basis of the Phase | and Phase |l, Stage | IRP

Report ftindings, It is anticipated that no unusual levels of personnel protection (beyond

Level D) will be required, |f hazardous materiais are suspected or encountered during the

course of the fleld work, this plan wiil be amended and additional precautionary measures

measures will be Implemented,
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SITE SAFETY WORK PLAN SITE 2
page 3 of 5
PERINETER ESTABL ISHED: Site Map/Sketch Attached: Yes
' Perimster Identified: Yos  Site Femced Off/Secired: Yes
; Contominated Arens ldentT¥led: Yos
Comments:
=
TYPE OF WORK ACTIVITY TO BE PERFORMED:
Field Survey/Site Iaspection: X Soll Sampling: X
Surtace Geophysical Survey: Soil Test Boring: X
Monitor Well Imstallation: X Soll Ges Sempling:
Monitor Welt Sampling: X Hend Augering:
Surface Water Sampling: ~ X Other:
PERSONAL PROTECT ION:
level of Protection: A _ 8 _ C __ D X
Mod!itications:
|
Personal Protective Equipment/Procedwres: Tyvek coveralls, hard hats, safety glasses
or shlelds, neoprene gloves, and neoprene steel-toed boots. Respirators wiil be
avallable in the event waste materials are encountered and organic vapors go above
. 5 ppm_in the breathing zone in the work area,
a

Survel { lance Monitoring Equipment/Procedures: An Organic Vapor Analyzer (OVA) wiil be

used to monltor organic vapors In and around the work area.

Vork Limitation (Time of Day, eftc.): Fleid work will be conducted during daylight

hours only, If air temperature and humid ity become excessive, the time of work day and

duration of work time may be |imited due to heat stress potential.

PR
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SITE 2

page 4 of 5
DECONTAMINATION AND DISPOSAL PROCEDURES:
Decontamination Equipment/Procedwres: High pressure water with detergent is required

for cleaning all driiling equipment between each soil test boring and monitor well

site, All sampling equipment including gloves used in sample handling will be cleaned

with tap water and detergent and rinsed in deionized water between each sampling event,

Boots and other field equipment will be cleaned on a dally basis, Tyvek coveralls

2111 be disposed of In plastic garbage bags at the clioss of each day,

Decontamination Facllities/Designated Areas: All steam cleaning will be conducted at

AFB car wash facllity on Curtlss Avenues, Runoff from the cleaning pro~ess is diverted

through an ol |/water separator,

Contaminated Sample Disposal Procedwres: All soil samples determined to be

contaminated by OVA screening will be contained in 55 gallion drums and will be

disposed of by the USAF, Obviously contaminated wster will bes containerized for

subsequent disposal,

Contaminated Sample Disposal Faclilities/Designated Areas: The USAF will handle the

disposal of all contaminated soil samples not transported to laboratories for

analysis, |t is anticipated that potentially contaminated water containerized from

the monitoring well-development process may be disposed of in oll water separators on

base, pending base examination and approval,
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SITE SAFETY PLAN
LANDFILL NO. 1
(SITE 3)
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RESEARCH TRJANGLE INST)TUTE Site 3
FIELD INVESTIGATION TEMM ———
SITE SAFETY PLAN page 1 of 5

GENERAL INFORMAT jON

PROJECT NMME: Seymour Johnson AFB RTI PROJECT NO, 432U-2676-16

SITE: Landfill No, 1 (Site No, 3)

PLAN PREPARED BY: R, W. Pratt DATE: 8/11/86

REVIEMED BY: W, J. Alaxander DATE: 9/9/86

INVESTIGATION OBJECTIVE(S): Collece water sample from exlisting monltor weil Mw-|2,

PROPOSED DATE OF INVESTIGATION: October/November 1986

SUMMARY OF OVERALL HAZARD: Serious: Moderate:
Low: X Unknown:

SITE HISTORY & DESCRIPTION

SITE OESCRIPTION: Landfll) No, | Is located northwest of Fire Training Area No. 3 and

southeast of Sféney Creek (Flgure A-4), The total site area Is about 2.5 acres. The site

Is relatively flat and covered with grass and weeds. The topography drops off steeply

(about 20 feet) betwsen tho landtii| and Stoney Creek,

ACTIVITIES PERFORMED ON SITE PRIOR TO INVESTIGATION: The landfill site was active from

194) to 1946. In recent years an excavatlon training program was conducted in the landflili

area., These excavations uncovered some of the landfil) debris,

PREVIOUS STUDIES PERFORMED: IRP-Phase | Report (July 1982) and IRP-Phase 1), Stage | Report

(July 1985),

UNUSUAL FEATURES (Containers, Bulidings, Buried and Above Groumd Utilitles, Bodles of Water,
Terrain): There are above ground power |ines that trend In a northeast-southwest direction

along the northwest section of the landfiil,
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WASTE CHARACTERISTICS SITE 3

page 2 of 5
WASTE TYPES: Liquid: X _ Solld: _X_  Sludge: Gas:

CHARACTERISTICS: Toxic: Votatlle: X ignitable: X
Radicactive: —__ Resctive: —__ Corrosive: —

KNOWN OR SUSPECTED SUBSTANCES ON SITE:
Total Organic Carbon (TOC)

PHYSICAL HAZARDS: Heet: __ Cold: Noise:
Radlation: Other (Specity):

Comments:

HAZARD EVALUAT JON

Only water sampies wil{ be taken from an oxisting monltor weil on this site. MNo subsurface

drilling activity Is planned, Previous analysis of water samples taken from this wel!

indicate only silightly elevated concentrations of TOC In the groundwater. Therefore, it Is

anticlipated that no unusual levels of personnel protection (beyond Level D) will be

required, Jf hazardous materlals are suspected or encountered during the course of the

ot the field work, this plan will be amended and additional precautionary measures will be

imp| emented,
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SITE SAFETY WORK PLAN SITE 3

page 3 of S
PERIMETER £STABLISHED: Site Mep/Skwtch Attached: Yes

Perimstor idontified: Yes Site Fenced Off/Secured: No
Contaminated Areas ldentTfled: Yes
Comments:

TYPE OF WORK ACTIVITY TO BE PERFORMED:
Field Survey/Site Inspection: Soll Sampling:
Surface Geophysical Survey: Soil Test Boring:
Monitor Weli instaliation: Soll Gas Sampling:
Monitor well Sampling: X Hand Augering:
Surface Water Sampling: Other:

PERSONAL PROTECTION:
Level of Protection: A __ B Cc )]

|><

Modifications:

Personal Protective Equipment/Proceduwres: Tyvek coveralls, safety glasses or shields,

neoprene gloves, and neoprene steel-toed boots, Respirators wi!l be available in the

avent wastfe materials are encountered and organic vapors go above

5 ppm in the breathing zone in the work area,

Surveillance Monitoring Equipment/Procedwres: An Organic Vapor Analyzer (QVA) will be

used to monitor organic vapors in and around the work area,

Work Limitation (Time of Day, etc,):
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SITE 3
page 4 of 5
OECONTAM INATION AND OISPOSAL PROCEDURES:

Decontamination Equipment/Frocedures: Al ) sampling equipment Including gloves used

in sampie handling will be cleaned with tap water and detergent and rinsed in deioe

nlzed water between each sampling event, Boots and other fleid equipment wilil be

cleaned on a daily basis. Tyvek coverzlis wlil be disposed of In plastic garbage bags

at the close of each day,

s A

Oscontamination Facilitlies/Designated Areas: N/A

Mt 0y wf-i.. (g

Contaminated Sample Disposal Procedures: N/A

Contaminated Ssmple Disposal Facllities/Designated Areas: N/A
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SITE 3
PAGE 5 OF 5
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SITE SAFETY PLAN
LANDFILL NO. 3
(SITE 4)
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RESEARCH TRIANGLE INSTITUTE SITE 4
FIELD INVESTIGATION TEM -_—
SITE SAFETY PLAN page | of 5

GENERAL INFORMAT ION

PROJECT NMME: Seymour Johnson AFB RT) PROJECT NO. 432U-2676-16

SITE: Landflill No, 3 (Site 4)

PLAN PREPARED BY: R, W, Pratt OATE: 8/11/86

REVIEWED BY: W, J, Alexander DATE: 9/9/86

IWESTIGATIGI OBJECTIVE(S): Conduct subsurface Investigation to assess the potential ground

water contamination eminating from the landfill,

PROPOSED DATE OF INVESTIGATION: October/November 1986

SUMARY OF OVERALL HAZARD: Serious: Moderate:
low: "X — Unkmown:

SITE H)STORY & DESCRIPTION

SITE DESCRIPTION: The site Is located along the northern periphery of the Air Force Base,

northwest of the intersection of Biggs Street and Ream Street (Fligure A-5) The landfill is

relatively fjat and encoumpasses an area of approximately |5 acres, The topography slopes

steeply west of the landfli! toward Stoney Creek,

ACTIVITIES PERFORMED ON SITE PRIOR TO INVESTIGATION: The landfill was operated from |96l

to 1970, The site has been covered with grass.

PREYV)OUS STUDIES PERFORMED: IRP-Phase ) Report (July 1982),

UNUSUAL FEATURES (Containers, Buildings, Buried and Above Ground Utilities, Bodies of Water,
Terrain): There are above ground power {ines fraversing in a north-south direction betwsen

the west edge of the landfili and Stoney Creek.
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WASTE CHARACTERISTICS SITE 4

page 2 of 5

WASTE TYPES: Liquid: X  Solld: X  Sledge: ___ Gas:
CHARACTERISTICS: Toxic: X Volatile: X ignitable:

Radicective: —__ Reactive: ___ Corrosive: —__
KNOWN OR SUSPECTED SUBSTANCES ON SITE:
Paint Residues (Suspected)
Qil and Grease (Suspected)
Metals (Suspected)
Solvents (Suspected)
PHYSICAL. HAZARDS: Heat: X Cold: Nolse:

Radlation: —_ Other (Specity):

Comments: (See work limitations - page A-26)

HAZARD EVALUATION

Samples to be collected during this site investigation will be taken upgradient and

downgradient from the landfil| and are expected to be classified as envirommental soil/

water samples, Based on historical data from previous investigations, the landfi!| was

used to dispose of general refuse, No fuels, oils, or industrial solvents were to have

been disposed of in this land-tili, Therefore, on the basis of the Phase |, IRP Report

findings, it is anticipated that unusual levels of personnel protection (beyond Leve! D)

will be required, |f hazardous materials are suspected or encountered during the course of

the field work, this plan will be amended and additional precautionary measures will be

implemented,
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SITE SAFETY WORK PLAN SITE 4

page 3 of 5
PERIMETER ESTABL ISHED: Site Map/Simtch Attached: Yes
Porimeter Identifled: No Site Fenced 0ff/Secared: No
Contaminated Areas identifled: Yes

Comments:
= TYPE OF WORK ACTIVITY TO BE PERFORMED:
s Fleld Survey/Site inspection: X Soil Sampling: X
Surface Geophysical Survey: Soil Test Boring: X
' Monitor Well Installation: X Soll Gas Sampling:
3 Monitor Wel! Sampling: X Hand Awgering:
) Surface Water Sampling: Other:
PERSONAL PROTECT ION:
Level of Protection: A _ B8 ___C ___ D X __
Modifications:

Personal Protective Equipment/Procedures: Tyvek coveralls, hard hats, safety glasses

or shields, neoprene gloves, and neoprene steel-toed boots, Respirators wilil be

available in the event waste materials are encountered and organic vapors go above

5 ppm In the breathing zone in the work area,

Survelllance Monitoring Equipment/Procedwres: An Organic Vapor Analyzer (QOVA) will be

used to monitor organic vapors in and around the work area

Work Limitation (Time of Day, etc.): Field work will be conducted during daylight

hours only, |f air temperature and humidity become excessive. the time of work day and

duration of work time may be limited due to heat stress potential,
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SITE 4
page 4 of 5

OECONTAMINATION AND DISPOSAL PROCEDURES:

Dscontamination Equipment/Procedures: High pressure water with detergent is required

tor cleaning all driiling equipment between each soll test boring and monitor well

site, Al| sampling equipment including gloves used in sample handling will be cleaned

with tap water and detergent and rinsed in deionlzed water between each sampiing event.

Boots and other field equipment wilil be cleaned on a daily basis, Tyvek coveralls

will be disposed of in plastic garbage bags at the close of each day,

Decontamination Faclilitles/Designated Aress: All steam cleaning wiil be conducted at

AFB car wash facliity on Curtiss Avenue., Runoff fram the cleanljg process [s diverted

through an ol l/water separator,

Contaminated Semple Dlspbsal frocedures: Al! soll samples determined to be contami-

nated by OVA screening will be contalned In 55 gallon drums and wil| be disposed of by

the USAF, Obvliously contaminated water wli)] be containerized for subsequent disposal.

Contaminated Semple Disposal Facliities/Designated Areas: The USAF will handle the

disposal of all contaminated soll samples not transported to |aboratorlies for analy-

sise, It is antlicipated that potentlally contaminated water containerized from the

monitoring well-development process may be disposed of in oil water separators on

base, pending base examination and approval,
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SITE SAFETY PLAN
DPDO STORAGE AREA

(SITE §)
|
!
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RESEARCH TRIANGLE INSTITUTE SITE 5
FIELD INVESTIGATION TEM
SITE SAFETY PLAN page 1l of 5

GENERAL |NFORMAT ION
PROJECT NMME: Seymour Johnson AFB RT! PROJECT NO, 432U-2676-16

SITE: DPDO Hazardous Waste Tank - Storage Area (Site No. 5)
PLAN PREPARED BY: R, W, Pratt DATE: 8/11/86

REVIEWED BY: W, J, Alexander DATE: 9/9/86
INVESTIGATION OBJECTIVE(S): Conduct subsurface Investigation to assess the potantlal

groundwater contamination eminating from the DPDO tank storage area.

PROPOSED DATE OF INVESTIGATION: October/November 1986

SUMMARY OF OVERALL HAZARD: Serious: Moderate:
low: “X - Uskmowm:

SITE HISTORY & DESCRIPTION

SITE DESCRIPTION: This site Is located on the northern section of the base, just south of

Fickel Street (Flgl.re A-6), The storage area Is enclosed by fence. An underground storage

tank exists at the site, The topography ls reiatively flat in the fenced storage area, but

slopes steeply west of the site toward Stoney Creek,

ACTIVITIES PERFORMED ON SITE PRIOR TO JNVEST)GATION: The underground storage tank has

been used to store waste olls, waste solvents, and pesticides,

PREVIOUS STUDIES PERFORMED: IRP-Phase | Report (July 1982) and IRP-Phase |1, Stage ! Report

(July 1985),

UNUSUAL FEATURES (Comtaliners, Buildings, Burlied and Above Groumd Utilities, Bodies of Water,
Terrain): The terrain where the lnvestigation Is planned Is about 10-20 feet lower than

the hazardous waste storage area,
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WASTE CHARACTERISTICS

WASTE TYPES: Liquid: X Solld: X Slwdge: Gas:

OWRACTERISTICS: Toxic: X Volatile: X ignitable: X
Radloact -

ive:- —_ Resctive: —_ Corrosive:
KNOWN OR SUSPECTED SUBSTANCES ON SITE:

0il and Grease

Lead

Chromium

Pesticides (Suspected)

Paints and Solvents (Suspected)

—

PHYSICAL HAZARDS: Heat: X  Cold: Noise:
Radiation: — Other (Specity):

Comments: See Work Limitations - Page A-32)

HAZARD EVALUATION

Samples to be collected during this site investigation will be taken a few hundred feet

downgradient from the hazardous waste disposal tank area and are expected to be classified

as environmental soii/water samples, Previous studies in the dI/sposal tank area indicated

the presence of relatively low concentrations ot substances |isted above,

Therefore, on

the basis of Phase !, Stage | IRP Report findings, it is anticipated that no unusual

levels of personne! protection (beyond Leve! D) will be reguired,

|t hazardous materials

are suspected or encountered during the course of the field work, this plan will be

amended and additional precautionary measures will be implemented,
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SITE SAFETY WORK PLAN

PERJMETER ESTABL JSHED: Site Map/Sketch Attached: Yes
Porimeter ldentifled: Yes Site Fenced Off/Secured:
Contaminated Arcas IdentTfled: Yes

Comments:

TYPE OF WORK ACTIVITY TO BE PERFORMED:

Fleld Survey/Site Iaspection: X Soll Sempiing:
Surface Geophysical Survey:

Monitor Well imstaliation: T Solt Gas Sampling:
Monitor Well Sempling: X Hand Augering:
Surface Vater Sespling: Other:

PERSOMAL PROTECT ION:
lovel of Protection: A __ B8 __ C __ D X
Modifications:

Soil Test Boring: X

PFersonal Protective Equipment/Procedures: Tyvek coveralls, hard hats, saftety glasses

or shields, neoprene gloves, and neoprene steel-toed boots,

Respirators will be

avallable in the event waste materlals are encountered and organic vapors go above

5 ppm in the breathing zone In the work area.

Surveltlance Monitoring Equipment/Procedures: An Organic Vapor Analyzer (OVA) will be

used to monitor organic vapors In and around the work area.

Work Llimitation (Time of Day, etc.): Fleld work will be conducted during dayl ight

hours only., If air temperature and humidity become excessive, the time of work day and

duration of work time may be limited due to heat stress potential.
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SITE S

page 4 of S

DECONTAMINATION AND D}SPOSAL PROCEDURES:

Decontamination Equipment/Procedwres: High pressure water with detergent is required

for cleaning all driiling equipment between each soil test boring and monitor wel!

site, All sampling equipment including gioves used In sample handiing will be cleaned

with tap water and detergent and rinsed in deionized water between each sampiing event,

Boots and other field equipment will be cleaned on a daily basis, Tyvek™ coveralls

will be disposed of in plastic garbage bags at the close of each day.

Decontamination Facilities/Designated Areas: All steam cleaning wiil be conducted at

AFB car wash facility on Curtiss Avenue, Runott from the cleaning process is diverted

through an oil/water separator,

Contaminated Sample Disposal Procedures: All sol! samples determined to be

contaminated by OVA screening will be contalined in 55 gallon drums and will be

disposed of by the USAF, Obviously contaminated water will be containerized for

subsequent disposal,

Contaminated Sample Disposal Facillities/Designated Areas: The USAF will handle the

disposal of ali contaminated soil and water samples not transported to laboratories

tor analysis, It Is anticipated that potentially contaminated water container ized

trom the monitoring well-~development process may be disposed of in oil water separators

on base, pending base examination and approval,
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SITE SAFETY PLAN
COAL PILE AREA
(SITE 6)
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RESEARCH TRIANGLE INSTITUTE ' SITE 6
FIELD INVESTIGATION TEAM
SITE SAFETY PLAN page | of 5
=============:==============‘============:====:=============3======:========================
. GENERAL INFORMAT ION
PROJECT NAME: Seymour Johnson AFB RTI PROJECT NO, 4321-2676-16

SITE: Coal Pile Area (Site No. 6)

PLAN PREPARED BY: R, W, Pratt DATE: 8/11/86

REVIEWED BY: W, J, Alexander DATE: 9/9/86

INVESTIGATION OBJECTIVE(S): Conduct subsurface investigation to assess the potential soil

contamination from the past coal pile storage.

PROPOSED DATE OF INVESTIGATION: October 1986

SUMMARY OF OVERALL HAZARD: Serious: Moderate:
Lows X Unfknown :

SITE HISTORY & DESCRIPTION

SITE DESCRIPTION: The site is a large relatively flat open area mostly devoid of surface

vegetation, The area is approximately 300 feet long by 300 feet wide and is located

adjacent o the Air Force Base heating plant, The location of the site is shown in

Figure A-7,

ACTIVITIES PERFORMED ON SITE PRIOR TO INVESTIGATION: The site was used to stockpile coal

for the Air Force Base heating plant prior to converting to oil as fuel, Currently

depleted coal pile with some surface coal remaining,

PREVIOUS STUDIES PERFORMED: IRP-Phase | Report (July 1982),

UNUSUAL FEATURES (Containers, Buildings, Buried and Above Growmd Utilities, Bodies of Water,
Terrain): Possible buried utilities in this area, Drilters will be alert for possible

buried utilities,
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WASTE CHARACTERISTICS SITE 6 .

page 2 of 5
WASTE TYPES: Liquld: ___ Solid: X __ Sludge: Gas:
CHARACTERISTICS: Toxic: X Volatile: __  Igmitable:
Radicactive: —_ Reactive: Corrosive: -

KNOWN OR SUSPECTED SUBSTANCES ON SITE:

Coal and associated hydrocarbons

Metals (Suspected)

PHYSICAL HAZARDS: Heat: X __ Cold: Nol se:
Radiation: —__ Other (Specity):

Comments: (See Work Limitations - page A-38)

HAZARD EVALUATION

Samples to be collected from this site are expected to be classified as aenvirommental soil

samples, Previous studies performed in this area indicated oniy smal{ amounts of coal

residues at the land surface and no metal concentration above background levels, Thereforse,

on the basis of the Phase I, IRP Report findings, it is anticipated that no unusual levels

of personnel protection (beyond Level D) will be required, |f hazardous materials are

suspected or encountered during the course of the field work, this plan will be amended and

additional precautionary measures wili be implemented,
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PERMETER ESTABL JSHED: Site Map/Sketch Attached: Yes

SITE SAFETY WORK PLAN SITE 6

Porimeter ldentified: Yes Site Fenced Off/Secired: MNo
Contaminated Areas ldentTfled: Yos

Comments:

TYPE OF WORK ACTIVITY TO BE PERFORMED:

PERSONAL PROTECT jON:

Fleld Survey/Site laspection: X Soif Sempling: X
Surtace Geophysical Survey: Soll Test Boring: X
Monitor Vel Insfallaﬂon' Soll Gas Sempling: ~—
Monitor Wel! Saspling: Hand Augering:

Surface Water Sempling: Other:

Level of Protection: A 8 _ ¢ __ 0o x_
Modifications:

Personal Frotective Equipment/Procedures: Tyvek coveralls, hard hats, satety glasses

or shlelds, neoprene gloves, and neoprene steel-toed boots. Respirators will be

available in the event waste materials are encountered and organlic vapors go above 5

ppm In the breathing zone in the work area.

Survelllance Monltoring Equipment/Procedures: An Organic Vapor Analyzer (OVA) will be

used to monitor organic vapors In and around the work area.

Work Limitation (Time of Dey, etc.): Fleld work will be conducted during daylight

hours only., f alr temperature and humidity become excessive, the time of work day and

duration ot work time may be |imited due to heat stress potential,
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SITE 6

page 4 of 5

DECONTAMINATION AND DISPOSAL PROCEDURES:

Decontamination Equipment/Procedwres: High pressure water with detergent is required

for cleaning all drilfing equipment between each soil test boring, All sampling

equipment including gloves used in sample handling will be cieaned with tap water and

detergent and rinsed in deionized water between each sampling event, Boots and other

field equipment will be cleaned on a daily basis, Tyvek coveralls wili be disposed of

in plastic garbage bags at the close of each day,

Decontamination Faciliities/Designated Areas: All high pressure water cleaning will be

conducted at the AF Base car wash facility located on Curtiss Avenue, Runoff from the

cleaning process will be diverted through an oil/water separator,

Contaminated Sample Disposal Procedures: All soil samples determined to be

confaminated by OVA screening will be contained in 55 gallon drums or tanks and will be

disposed of by the USAF,

Contaminated Sample Disposal Facliities/Designated Areas: The USAF will handie the

disposal of all contaminated soil samples not transported to laboratories for

analysis,

D-109

l




-y 3aunbr4

PAGE 5 OF §

SITE 6

189} W) ajeosg

| —

0Z

Bulioq |10s pasodoay 2}
uopeus)dxy

D-110




EMERGENCY INFORMAT | ON
LOCAL SOURCES OF ASSISTAMCE:

HOSPITAL: Name Seymour Johnson Air Force Base Hospital

Address Wwright Avenue

Phone 736-5577

Directions: (See attached figure for the location of the

hospital relative to the investigative site,)

AMBULANCE (Name and Phone): Base Emergency 736-5577
FIRE DEPARTMENT (Name and Phone): Base 736-5i17
LOCAL POLICE (Name and Phone): 736-4933

STATE POLICE (Phone):

SITE CONTACTS TO BE NOTIFIED:
Capt, Stave Warren (919) 736-5556 and 736-5557 USAF Hospital/SGFB

Mr. Donny £, Jones (919) 736-650t1 4CSG/DEEV

OTHER SOURCES OF ASSISTANCE:

RT! - W, J, Alexander (Project Leader) 919-541-7025
RT{ - Bob Uhorchak (RT! Safety Coordinator) 919-541-6978
RT! - Rick Pratt (Project Safety Officer) 919-541-7137

Duke University Occupational Health Service (24 hours)

919-684-8111
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APPENDIX B

STATEMENT OF WORK

NOT REPRODUCED IN THIS SECTION OF TECHNICAL OPERATIONS PLAN.
REFER TO APPENDIX A FOR COPY OF STATEMENT OF WORK.
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APPENDIX E

LITHOLOGIC DESCRIPTIONS OF SOIL SAMPLES COLLECTED
DURING THE DRILLING PROGRAM
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: _SYAFR (Fire Teminian Arca) OATE DRILLED: Z= o7 g COMPLETION DATE: 2. v g0
\
MONITORING WELL NO: __ Mw/ -0 . DRILLING METHOO: = 'Y snc b Hollow Stopm Ayngrs

. . NS
DEVELOPMENT: -o.,rag blark Ouelrmip=—inn 4 [AvE 5.20 ?'nﬁg ner N"“)"C\
S rd O . L)

\

ODATE(S) Of Vo: /¢ 2oL sc -sS- g STATIC WATER LEVEL: __ 9.4y’ °  MEASURED ON: ;2 s,
D— (Top ofF AT 4G
ELEV.] DEPTH | PEN WELL | OvA
(¢1) | (£1) | RES. SAMPLE OESCRIPT ION DESIGN | (ppm)
(t1)
£ 9341+ +1.471 4 L =
-q"’77 F O \z L~ Toe— . S _f C— e I
12 . lﬁhﬁf_bcow»\rccaez\_o.c_,_s'/__y_,_mc__x'im__ // 8o
1O . . . . L
_Bzd_;b_coy_/s_cmy.g\r rmedivr o coorse " / )
1 | —SANMD_with Some waedivm GRAVEL. 8D

Lt -5 !
Lnp-s 10 , e

3| e beown, dense very saady Coay |
10| —Jarainaded cu)tin /. Aat browa coarse. [
L 3.77] -10{ 3 _Tre mecivan _SAND. I

— Whide mattled e shipwthy sildy coarse |°
3 - ——to_cacclivea SAND Ahisly lacipatee! wiidia |

..

A
b
v

QLTI

! rust-rced Sandy_,CLA.ym..e-uih.chf.bm. &M o
—__GRAVEL - . S
/9 : — oo e [
- W7k -8 DPASLaca\‘ QLA;{ *hialy lapirodat withcparse Sl\‘yb- : N

Boring tcrmisaded ) S below
Sroumd- Surface .

{7,.774. 201 . |

| | sot1d 2 PYC B Grout Seal 3 screened 27 PVC |l Bentonlte Seal Gravel Pack
[a:) NVATUPAL CAVE
*Penotralion Reslstance = The Number of Blows Requlired to Drive an 18 [n. Spllt-Spoon Sampie
In. Into the Ground Using a Welght of 150 Ibs. Falllng Freely from & Helght of 30 In. 1

'BD - Below Dedecdion
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: _SJAF i _gh'm;j_ﬂ;m)mrs ORILLED: 2:/arr 2l COMPLETION DATE: 2</gr7 ¥¢
MONITORING WELL NO: __My/- 4} ORILLING METHOOD: = duinch 1.D. S+ ner-

DEVELOPMENT; S‘,»rnr Rloc b zyery e qw (5= 0. d Qalless per oo dagde

OATE(S) DiVv.: 2dpocT R, 21 A s L STATIC HATER LEVEL: 9. (7 .CA— MEASURED ON: zz D p¢
Yo

OF CASING)
ELEV. DEPTH | PEND e | om
¢t | (¢t | RES. SAMPLE DESCRIPT ION 0ESIGN | (ppm)
{(tt)
L 91.52 4 +2.2 A -
-y
T t-2 1 3 l -}o C"Ork érout[ NCCZ'UN 40 Coorse, " L 2.5
- 'Qh'ﬂ_y-&"" .S‘\__D with Necl.um +o Line
551 -4 3 G?AVEL.:‘J“M(_'QM,,O.LQ;' i ke & |
17 _ ~,/~A/ CLAY._ . _ _ ) M :‘:"4 5.5
zz1+ -6 o ...:
= z9 L-;”r"‘ Lfcwma and aray coorge s,'ut.,S:AND I 2
ro‘dma Fo_recnbrown cloyey. very Toorce 13
te.ort -8 1 47 ____jSAN_D with _Lins 4o mecdiyon B RAVEL. F;-_,':_.:.::r 5
Wnt.io { 4| _Blacé e sild lamisrpded toith 5 So0
z/ clean sredoim white o arasy. SAND. :::.__‘:., o
SESTR SEYR-3 (saﬂdJ .”;Tgturo\-&:e_d_)___ .-‘o...}—‘ :-j-.‘

BoriAa *rerminated @ 12.080+ below
ﬁ“’ Surfoce

| l Solld 2" PYC Grout Seal [ Screoned 20 PVC [ Bentonite Seal Gravel Pack

*Penatration Reslstance = The Number of Blows Requlred to Drive an 18 [n. Spillt-Spoon Sampler
12 In. Into the Ground Using a Weight of 150 Ibs. Fallilng Freely fram a Helght of 30 In.
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TEST BORING AND WELL CONSTRUCT ION RECORD

PROJECT: SOAF = /ey " DATE ORILLED: gaov 24 _ COMPLETION DATE: 2/abv sl
MONITORING WELL NO: rww - 22 DRILLING METHOO: 7 7/, p o b Z.D Ao thowy Sdoos Auner-

DEVELOPMENT: ,S‘urap U»pk

0\/Pfr>usL>l/‘n /@72‘ 0. 4?8@1]0/\' oL YV IVE DY

DATE(S) Df ¥.: ¢) Noy X!z zuugm STATIC WATER LEVEL: //G7 MEASURED ON: 22 Df¢ g€
(~or c£ CASINVED
ELEV OEPTH | PEND wLL | ova
1) | ¢¢t) | RES. SAMPLE DESCRIPT ION DESIGN | (ppm)
(1)
[93.42 4 +2.40 —
L 91.294 O
1d | _Erown, Line o medivm_cla ebswﬂ.wj th__ | 25
- _QlLd_LCd___ia_i_Eg__LLJ ac_i_ﬁ lass
/9 St‘afclk BD
Js Brown m~ediym 4o coars lah4l, @,
9 4 -4 - [} 3D
¥i29 _JAMD._w,i:&.lfL_cmgs.e_ﬁs_E_iQ;__é‘EAv{EZ famd____: —
27 wood. ;Qrg%weﬁ.-\—s_, 1 <4 8d
) Cap & e SAND laminot, > 1 |
2C | “afhe geav CIAV— Sitetal i seay | 8D

1829t g,

SAMPLE YNVRETRIEVABLE

Brown conrsa 4o ety ity SALID Lhirls

lenricated Lidn ced micacecus Line clayey JAND.

—Black decse CLAY with ' peaty  snclusionc ko',

Jorrinooed Lm I tabie o AFay A im. o cpnter LA

L

60
-
B9t 12 -
L. 29
TEZ

-9

L

-
"

{Flacic Creew Fervvaica

Bc.—}ﬁ Yermnated @ (3. 58+ belew

3” Svurflace.

| | sotid 2v pyc Grout Seal B Screened 2" PVC JJ Bentonlite Seal Gravel Pack

*Penetratlon Resistance = The Number of Blows Requlred to Drive an 18 In. Split-Spoon Sampler
'~ In. Into the Ground Using a Weight of 150 lbs. Falling Freely fron 2 Helght of 30 In.
Bh. ~belcwdedtecdica
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TEST BORING AND WELL CONSTRUCTION RECORD
PROJECT: SUAFRC o . TE ORILLED: 2200 36 COMPLETION DATE: 2socT %0
MONITORING WELL NO: M/ lj’ ORILLING METHOD: Vg nctk 1N Uptlow Stenn Aungr.*‘
Y
DEVELOPMENT: _Yuraw o'  hopdt boiier  (Go€ /.0 pa Hoas fec pniavie \
DATE(S) Of Vu: =~ =~ ) yer ot STATIC WATER LEVEL: 49 ys’ MEASURED ON: 22 Lec £b
(=ror oF CASNG)
eLev. oePTH | PEND WELL | OvA *
() | (f1) | RES. SAMPLE DESCRIPT ION DESIGN | (ppm) N ’
(f1) .‘
-Jofloz 1 125 -
LT + O ; : .
13 -_5M,_pno__.s(_ﬁad ,___AL_Q_A/'_:CLI.LA.,__ /
f’ —Q-—(.ﬂt—JS/_\ND_-__ - o e - — ¥ < '
13
L9777+ -5 1. —.Red-browua. , well Sorted, very clayey SAND
7 z3 qmdmL_uﬂo’a coarse., C'o\/e‘l.}oér(/..__c!“ed SAVD <)
z5 lahtly Sty micaceous SAND
- _(g___h_.C.M_dL.th// &p*-’c’/(’kﬂ\/&

92774 =10 + 29

¢ B}nwA/ﬁacjﬁ_ﬂﬂﬁdﬂ&_.,_’!&Cﬁaﬂb SR

9 _SQ.‘:"_Q_LCE.d_;C—_’;&[.gAHS_MD:W.- e

q ..:- : :-'o:

L7;?77" "’5 .-::":
4 — g o<l .

¥

| Laminotien L Aroy. ~red. Line &/\ CLAZ gy o A

92774 -z¢ 4 5 s N0y e B
—Red - heowa L, pocrly Sorted., Line 4o E . <)
2 A Mé‘c.{_uﬁ?\ _,.J_li(\k{h(_,_C/_a_y_ﬁy__tidML—_ S 4:

Borina —tervaaosed @ z23 00+ below
ir-cun'cf* sur€ace (Bg$)H.

- 77 e 8 -2 5' 4

~r

| l Solld 2" PYC Grout Seal [E] Screened 2" PVC [ Bentonite Seal Gravel Pack

*Penetrntion Res|stance = The Number of Blows Required to Orive an I8 In. Spilt-Spoon Sampler]
/Z In. Into the Ground Using a Welght of 150 Ibs, Fa!lling Freely from a Helght of 30 In.

—
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TEST BORING AND WELL CONSTRUCT ION RECORD

PROJECT: SUAFR (JandCill 4 _ OATE ORILLED: 4Aov/ 8L COMPLETION DATE: L a/oy 16 1
MONITORING WELL NO: _ My ¢ ORILLING METHOO: 3 cp ID. Hollew Stem Ayaers
—
DEVELOPMENT: Sx)rne_ Flacrk ~Aversymoina (AT S 2. 1t 5al|c/\.‘ por prinute )
— ¥ § \J ) ¥
DATE(S) DEV.: L NoVSL I DEc K STATIC WATER LEVEL: __ 5.0 MEASURED ON: 22 OCc 76
FOP of CASIVE)
eLEvd oepTH | PEn WELL | OVA
(¢1) ] (£1) | RES, SAMPLE OESCRIPTION DESIGN | (ppm)
(ft)
- 75.761 1 554 4 —
172224 © V202
/ ‘ R e
-4 04 o
L 22} -2 y e, e 5
. .Bl;qma,_acgu_'c._gc}.\,- poetly sorte N ‘
L (7224 - 72 £ine Fo_medivea  SAND __ ) o OO
£1.22 4 1 ? b..'h— '-4 ’:!
26 | — e — S
224 -b : - o —e] BT
/6 Ar——v
Fodzzr -2 | 2 [ - >
_Dark browa, well Sorted  _meclium “4o A o
. -. =1 L
o222y -10 | ¥ | _Liae SAVND ol medium o coarnse 1 R
2) | —GRAVEL lamiraded with black 5_2,‘7’:(..CLAY.
L0221 - 12 3
3 Lominated bHlaock 5,'i4Y Cedy and acay Line SAND B>
Boring +ermaotedr & 12.54 below
Sroun Svrface .
| | soitd 2» pyc Grout Seal [ Screened 2" PYC [l Bentonlte Seal Gravel Pack
~ Flaci.c Sea’ NOATVURP_ CATC
*Panetration Reslstance = The Number of Blows Requlred to Drlve an 18 In, Split-Spoon Sampieq
12 In. into the Ground Usling a Welght of 150 Ibs. Falllng Freely fran a Helght of 30 In.
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TEST BORING AND WELL CONSTRUCTION RECORD
PROJECT: _ SVAER “Zaactlill 4/)' DATE DRILLED: £4/40/ 86  COMPLETION DATE: [ a/pv 26

MONITORING WELL NO: s US ORILLING METHOD: 2 M inch T.O. low S+ c

DEVELOPMENT: ?urnﬁ L/cc/: PVEL LMD 'w 2 [Gre L. ‘e_ga“oah pel ~Miayte )

I

DATE(S) DEV.: {AoV ﬂ- Anfoy €6  STATIC HATER LEVEL: Y So MEASURED ON: 22 pE~ %I
Cer oF cAs

NG)
ELEV.] DEPTH | PEN. weLL | ova
(f1) ] (#) | RES. SAMPLE DESCRIPT 1ON DESIGN | (ppm)
(1) -

75'./l/~-"l/ 10 1

-7/.01/ 0 8' - E/ Q/J
c caanic riclhh L,oae 4o ~medium ~4E"':w5 <\
e9ed 1 -2 1 ¢ _-mo.d.eﬁa:l:c!fc_a_v.céed.-_S,AN_Q__w_i-#_ks_____ :'-:.‘-4' e.of
Somae  wediym +o coorse  GORAVEL. -4: Al
ré”c’ﬁlJr -4 4 l .A- ...
-' . ’—— T
. . . . 'Y~ ’4
1509} -6 |3 __Browa |, dejl Socted rediurt to coarse |414.:1 BD
9 SAND pad _rredium —to coarse GrRAVEL :
J 4 —AA B
[ - ] e e e s — U
63.4 ? 10 pN=p
ioq) o 14 Logunated aroy Sirty cloy ard mediuny white Stk AN 7o

Bor: 70 "i'/'n"'/a“‘dd & 1O be7ow
(:"?0‘/‘ SO 34’00'?5vr¢a<c_

| | soitd 7% Pvc B Grout Seal ES Screened 2" PvC [ Bentonlte Seal [I] Gravel Pack

~ Plasde Jeal B vATURAL CAVE

*Panetratlon Reslistance = The Number of Blows Requlired to Orlve an 18 In. Sp! | t-Spoon Senpler

in. Into the Ground Uslng a Welght of 150 Ibs. Falllng Freely from a Helght of 30 In.
‘R Below Npdecd,04
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TEST BORING AND WELL CONSTRUCT ION RECORD

PROJECT: AF W INIICAY DATE ORILLED: zﬂz g(-  COMPLETION DATE: 2y Eb
MONITORING WELL NO: - oly ORILLING HETHOD: 3 Winch T 5. Hp Moy, Stem Auoer,i

DEVELOPMENT: S vr/\n Lo~k nvye, ;';:/,v-,_,;/!f) // 2o /4] 0 5 }H on.c pfec rmaayde )

DATE(S) DIv.: M [é )N R L STATIC HATER LEVEL: 4 20 MEASURED ON: 2Z N S¢

Tor €€ CASIVE)

ELEV.] DEPTH | PEN] WELL | OvA
(f+) | (ft) | RES. SAMPLE OESCRIPTION DESIGN | (ppm)
(ft)
75.341 39z |
L 2%
NIKTS Se) ‘4—/L
St g .G
2 =1a
L6992 -2 A 7 BrowA orqa/v :(L POO/‘L(:_&‘or'/ed \/em’/ -Cnc 4:4 4./
o -[‘/I& .5‘1/14/ S‘/L__D,_ wisth Some rmeclrvan >:4 9.
67921 -4 _GRAvEL. 1 N
Ll e A
3 Ry
65921 -6 2 g
= ”foddfa el .;S:of"/ec/ rwed'uM 4o coarce B A D
21 | . GrAVEL wiiHin POOrLY 60r+;dw e IS
L6362+ -? "o —(-O _PAEd YU l’a\( C,a\,ey__‘j“\ ..v- \)& B o
B(ock densc_ J‘//-A Cé 4/ /g,v;/'a'l%d w,—/[‘ >... ] ;".
rbl,‘ﬂz#r 101 29| - well 50/‘4@ coargg o med i SAND withh eg VEL B.D.

Boflé ~+ermiradect @ /o..‘f—f‘ee-/ below
3{'0\; SurLoce (BG S\

| I Solld 2 PVC B2 Grout Seal [ Screened 2" PVC [} Bontonite Seal [) Gravel Pack
— Plardir Sen &1 MAT A CAvE
*Penatration Reslstance = The Number ot Biows Required t. Drive an 18 In. Spiit-Spoon Sampled
In. Into Yhe Ground Using a Welght of 150 ibs. Falling Freely from a Helght of 30 In.

‘B> - Zelew riedecd.cn
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1ED) DUING ANU RCLL GUND IRV L 1Y e

PROJECT: SVAFE / foadLitl ) OATE DRILLED: Ta/o/ 36 COMPLETION DATE: 7 A0y R/
MONITORING WELL NO: _Mw U] ORILLING METHOD: Z A/ nrb 5. %//pv Stee Hunece
)

DEVELOPMENT: Sirne Alred  pyEr sy pin //7~79 9.70anlorx per /v--'AUJCT
’ g -~J

-~ —
DATE(S) Ot v.: 7MYEL 20 AV St STATIC WATER LEVEL: S 25’ MEASURED ON: z2 ior(- 2L
4 (T07 of CASa/G)

ELEV.| DEPTH [ PEN. WELL | OVA

(¢t | (¢t | RES. SAMPLE DESCRIPT 10N DESIGN | (ppm)
(1

L7 1 73.2% - -

I | Black, croaarc,. pearly sorted, vecy $rme__ f
—Sith NO /acunated tuith a S0 Z
F0T -2 1 ¢ _CLAy.

-69.0¢F -4 & ﬁ_'z\(__aﬂd_bfmx&&_,_@_ed_ecafleh Sorted.

-y O

:.:.:..._. Sy

DEAN
EATIWNN

iz | Coarse o mecivm Silly. YAND ard . _
0891 -6 - Line 4o medivm GRAVEL. e

23
Fed. 19T - ¢ A

1

42,204 -10 3
51 -- Breosun_, meoderatel ._dof.{ec'f,__\/f;(‘%coof.x

0,901 -12 o _medivm ,_clayey JIVD with Lige do k
/9 very Coarse GRAVEL . A,

Elack Gease Sitty CLAY Ommnatd er’b £9aC atay SAND. ‘4"

Boring terminoted @, 15. 502 below
ﬂrOuAQ-Sur‘CaccCB,GS)@

| | soita 2» PvC B Grout Seal B3 Screened 2" Pvc [l Bentonite Seal [T] Gravel Pack

*Pgnetration Reslstance = The Number of Blows Requlred to Drive an 18 In. Spl!t-Spoon SHnnleJ
In. Into the Ground Using a Wefght of 150 ibs. Falling Freely from a Helght of 30 In.

‘Br. - Below Detectron

£-8

» N P

i



TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: A laadoitt ) DATE ORILLED: 21 OCT SL COMPLETION DATE: 3! OocrX(
MONITORING WELL NO: _mw g ORILLING METHOO: S incn T.b. Ho tleyy Hem Auoers
DEVELOPMENT : Svecas block  ryerour piva ‘Rrvas 2.5¢ SgUoA.s per Nv'fw-‘:\
ey 0 7 ~r - ¥
DATE(S) OfV.: __ /9 /0y S STATIC WATER LEVEL:[_L&_’___{EASU!ED ON: 27 e 3.
Tor oF CASING
ELEv)] DEPTH | PENT wELL | ovA
(tn | (et) | Res. SAMPLE DESCRIPT ION DESIGN | (ppm)
(ft)
L 75.52 - +2.0 r—
B.szf O 7
3 ‘ //1g
Brown oragaic, well sorted Line o |[//17
N __VE'\_Q_CEU"'\.JI.I.'.L\(. SANb._ L PR
23
t5et -5 _ !
b 25 Beowa rvode('anl}/ Socted, medivm | [
H Yo conrse. SMID loorated with oned v BED
5 ~+o Coarse CGRAVEL lenses ., )
ease| -0 |31 | ___Block obvse Sty Crdy faguinatal |&4_{A]
with Cine do_mediv orfay  [4HHE
22 . X e e P
SAVD (.EL@.\.MLV‘QCLEQ@&:‘L&A) E '.;.'14 3
at—i.:
- a-
58521 /S 2d '5’,-: )
a:
231 _Black, dence, ‘5'//74 CLAY very = 7
~thualy lannoated with  ye oY P-',.'E 4 s
_ine white SAVD___ |y
/E—S/act? Crec¢ /Ermanu) 5’4
¢ el
/952 (-2 =2 el RN
Boring +ecrinated @ 254+ below arovad Surface.

| | sot1g 2 pvc Grout Seal 5 Screened 2" PVC ] Bentonlte Seal Gravel Pack
[4s] NAT URAL CAVE
*Penetratlon Reslstance = The Number of Blows Requlred to Drive an I8 In. Spllit-Spoon SnmpletJ
12 In. Into tho Ground Using a Welght of 50 Ibs. Falllng Freely fram a Helght of 30 In,

', - #elow Tedectioa

E-9
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TEST'BORING AND WELL CONSTRUCTION RECORD
PROJECT: _S)AFE (faadoin W oné ORILLED: Sa/py €(, COMPLETION OATE: 7 Wov €6
MONITORING WELL NO: __ M) d9 DRILLING METHOD: Z'inch T L. a"nw Stem Ainecs
ODEVELOPMENT:  _Sucne hloct overpumpioa (R3S 0. .99 q_'wv pet M:Au4_§
DATE(S) DIV.: Nc\l"‘-‘ J v STATIC WATER L\E\VEL: S5.00 £+ m«suaeo ON: 22 Dec Rt

P 0F CASNE D

ELEV.] DEPTH | PEN] WELL | ova
(¢t) | (£t) ] RES. SAMPLE DESCRIPT ION DESIGN | (ppm)
(£1+)
L% 794290 - —
7238t O :
_Brewa._aad Qray_ e wne_xo Kine, | —
-70.985% - 2 4 S \ N %- {J-\L /. h'// / 1
52| pm';_\t_ag_c_.d_,.a_ L&Aty Clayey )
st -¢ e | SAWD. ]
. —1.
Pt o Y
55‘”1' -6 2\ | _Gray.townhite oad light heowa, we\\ off e Y
_Secded_medium dm conrse.. \ -"—;‘, /0
L iqe} -5 4 24 —Some. medium GRAVEL. . ] 7
Lea b -9 Blact stV CLAY lomineded wik aray Tine JAND 4| [
—Well_boring terminated & 2,0 Lect
belew .afovad sucface. . . -
T
| | Solld 2" PYC P2 Grout Seal [ Screened 2" PVC [ Bentonlte Seal [I] Gravel Pack
o~ Flactic Sen! NMATVEAL CAVE
*Penetration Res|stance = The Number of Blows Requlred to Drive an 18 In, Split-Spoon Samplef
In. into the Ground Using a Weight of 150 Ibs. Falllng Freely framn a Helght of 30 in.




PROJECT: _SOAFB loagliil d) -

TEST BORING AND WELL CONSTRUCTION RECORD

DATE DRILLED: Zo ncr 8¢ COMPLETION DATE:

MONITORING WELL ‘NO: So/! hocira 49 DRILLING METHOD: Mud Redary Sy iach bit
—_— {
DEVELOPMENT:

DATE(S) Of ¥.:

STATIC WATER LEVEL: MEASURED ON:

eLev. oePTH | PEN] wELL | OvA
(f+) | (£1) |RES. SAMPLE DESCRIPT ION DESIGN | (ppm)

(£1)
L o ) .
2oy & ____Blact_oknse  slahtly sk /
- /5 | o5 34
L0 + 70 | !
70 170 135

Same _As QbQ!E.

56

R : :
|SQ|l b_ N NI —+ !

_.b.e_tew.«ﬁrow\d_s urface.-

l | Solld 24 PVC Grout Seal [ Screened 2" PVC [} Bantonlte Seal Gravel Pack

*Panetration Res{stance = The Number of Blows Requlred to Drive an 18 In. Spl!it-Spoon Sampled
fn. Into the Ground Using & Welght ot 150 Ibs. Failing Freely from a Helight of 30 In,

E-N

Ny

Ll




TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: __SVAFR (laad£in L) OATE DRILLED: Zo ocT-§b COMPLETION DATE:
MONITORING WELL NO: So.! bgr,zj g  ORILLING METHOD: _/M e ?gieq‘ 83/ jach bt
DEVELOPMENT:
DATE(S) DEV.: STATIC WATER LEVEL: MEASURED ON:
ELEV.| DEPTH | PEN : wel | ova
(¢1) | (¢1) | RES. SAMPLE DESCRIPT (ON DESIGN | (pom)
(1)
» » .
__Upper _Black Creeck Focmatioa
- ¢
Is=| 35 - 't
—Black , dease_ sl déhﬂ*.ﬂ.’ﬁ/__cup_
Lyo 1 4o | . S :
37 __[)_g_cqgmii Mol'&-{—\mAh(l lamvna-’tdflm)
—with depth,w i:‘:ls._g)r:e.y_, m_ad:rm‘rly
Sorted, medium <o Line SAND__ _ -
55" | Y5 4
39
L 3 5'0 L
° H2
- 25 55 1 ’,. " .
39  dowee. Elock Creck Formatiog
Bilack, dease., \5‘/3"-//)/ JIV%_-.CM/_L_

| | Solld 2" PVC Grout Seal [ Screened 2" PvC [l] Bentonite Seal Gravel Pack

*Penetration Reslstance = The Number of Blows Requlired to Drive an 18 In. Spllt-Spoon Smpleﬂ

In. Into the Ground Using a Welght of 150 Ibs. Falllng Freely fram a Helight of 30 {n.

B




TEST BORING AND WELL CONSTRUCTiON RECORD

PROJECT: _S)AF® (andfitl Y __ DATE DRILLED: J0 OCTFL COMPLETION DATE:

MONITORING WELL NO: .So:/ horins H9  ORILLING METHOD: /M yd '?o-&or}/ Sy sach bit

—
DEVELOPMENT :
DATE(S) Of V.: STATIC WATER LEVEL: _____ MEASURED ON:
ELEV.] DEPTH | PEN. WELL | Ova
(1) | (¢1) &:ES. SAMPLE DESCRIPT (ON DESIGN | (ppm)
#1)
_Lis_hi_b_cawAT_ﬂ_(JLSachs_d.rmtd_m_:b_
(75 5, b Coarse SAND witW wmedium, GRAVEL .
(Sa-#u('a-*ed)
- L /0
70 12 B - . .
—Ypper_Black Creek FormedtfioA
. Black ,dease__s!h cla\(, lominated.
> ! < .f\
Fe5op s { o, | —witth grey. peerly serided very tiac
SAND vwith pmedium +o_coarse GRAVEL.
R LC 20 R 20 L
16
cavmi—,»:\o_, Se~mple . .
55 T 25 r
/2 .
Upper Black Creek Formation
_..Bame_as above
| | sor1d 2 pyc Grout Seal [} Scresned 2* PVC [l Bentonlte Seal Gravel Pack
*Penetration Res|stance = The Number of Blows Required to Orive an I8 In. Split-Spoon Sampled
In. Into the Ground Using a Welght of i50 Ibs. Falling Freaely fram a Helght of 30 In.

) O A &

4

3
i
|

i
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: SUAEB (Zanrc.i =Y DATE ORILLED: ggg COMPLETION DATE: = >~ =i
MONITORING WELL NO: _MW -SO ORILLING METHOD: ,zﬂ, ollaw Stem A,m,»r("'
DEVELOPMENT: Su LI e & 1.l o tlons e oainide Ny
[ v i
DATE(S) DfVe: 2200Tfie. =1 sy L STATIC WATER LEVEL: /3.00  MEASURED ON: 2o Dec $E
(To7 of CAS'WNE)
ELEV.] DEPTH | PEND WELL | OvA
(¢t) | (£#1) | RES. SAMPLE DESCRIPT ION DESIGN | (ppm)
(f1)
i RN . b —
#2054 O —]
qukﬂ- Erow mediom Yo Lire Zlage SAND e / /'
ZQ - w""\* Somie Lire to rad e GRARVEL. —_ / // B Df.'
e / (e
I
93
L9/ ) - = 2l
Lred- e pedim —0 linz | laye . ?f_4:3
[ _SAND +binl, lam rotes wiin aray | BD.
‘ _ R A S ) - e
/3 cla \(8\( ,5/L'T' . :i,::.':.'.:
- 39054 -10 - o . O
N =
R S
.,:5.:...
7 £ I
L9405 -15 Browa , Lire da wed or | vicogeows L EL
OAND widh zonvs Tipg o med o o I
e
LGRAvEL. ‘ 4[4 79v
|3 PN oy
...z K. AA
5— R VY
r-70":’:—- ‘20 2 V' Sl
7 Frmrna—‘-e bc""‘ﬁ\ @ 20 04+ be/ow
Grevad surface Bes)
Wo==r ‘ey. ' IS O0CTTL 1/, T Bes
dote drited,
| | sot1d 2 PYC P Grout Seal [E5 Screened 2 PvC [l Bentonite Seal [T Gravel Pack
Iz \ = ot b fE
*Panetration Resistance = The Number of Biows Requlred to Drive an I8 In. Slpllf -Spoon Sampler
12 In. Into the Ground Using a Weight of 150 Ibs. Falling Freely fram a Helght of 30 in.
"B, ™, — e lcns Hode A

-9

E-14
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TEST BORING AND WELL CONSTRUCT1ON RECORD

PROJECT: ,ﬂ‘,lAFR(éMdg;l( ,:) ' DATE DRILLED: // ajpys( _ COMPLETION DATE: '2_~Ov 2o

MONITORING WELL NO: Mw - —1 DRILLING METHOD: ='u'ach T.0. tg'lovy Stow Aucpr

=
DEVELOPMENT: "v,rno b 1.V A e P / 9222 p.7d ?Hﬁa; e parAute 3
L : {

e

DATE(S) Ot Vo: 1RJcy 7!t 7' zymey3STATIC WATER LEVEL: ¢/¢fp’ MEASURED ON: 22 O 8(

o oFf CASNG)

ELEV.| OEPTH | PEN] welL | ova

(+1) | (£1) | RES. SAMPLE DESCRIPT ION DESIGN | (ppm)
(1) '

1720 -| 4421 - —

2991 © L0 |ZF

Noc e  oraaAic, - =1y /L —
/| _CLay. o 4

e Y X

L9914 -2 - . . . ; 44
? 7 G.'!:al/.,,__ﬂedf.tlﬁ,:r.‘o.ﬁ'ﬁ.c AJ’,"\(,\SAN.D,.SCQ&C\ Sel 32| 1o
- Fo . arry ve se. 4 ! 2 um 1 P
Lee9d g |, ___é\\_‘c_é_ !-.'\("CQOC e o mecium _Jand o O L2

—with medive . GRAVEL. ARy B
WA -6 22 ' ala1222
2, | —Sreen, desse stiarthy sty CLAY very A 131 I i
197 g -H«\Gr\l\é lominatedd with whide verwv alal e
/3 £iae guartz SAND /[Siack crEex formazsan) || &:'.| a4

b2 Y TL -10 Boriﬂ *erminated @ 9.0+ BLS.

Madter leyel 1 Moy 26 _: 0.5 feet below
Srew\d Svurface.

| | sotig 2 pyc Grout Seal {3 Screoned 2" PvC [l Bentonlte Seal Gravel Pack
’ ~ Piasic e NorurAL CAVE
*Panetration Raslstance = The Number of Blows Requlred to Drilve an 18 In. Split-Spoon Sampler
/2 In. Into the Ground Using a Welght ot 150 Ibs. Falling Freely from a Helght of 30 In.

el




PROJECT: SIAFR (Lang/fitl )
MONITORING WELL NO: _mw/ - 32

TEST BORING AND WELL CONSTRUCTION RECORD
DATE ORILLED: s/ a0y 2{, COMPLETION DATE:

PRV T

ORILLING METHOD: ' inch T.0. Hotlow Sdos Ayngrs

—

DEVELOPMENT: .Av/r wo flonrle  AYOL s Seps /Biiz.uo oo Jons p=L onayte
OATE(S) Dt v.: IZNN\‘;L. 1d Nov 8- 2wy SSTATIC WATER LEVEL:;i_Lg/__;DEAS{RED ON: 22 pre St
TEF CF CASIVE D
ELEV.| DEPTH | PEN. WELL | OvA
(tt) | (¢t) | RES. SAMPLE DESCRIPT ION DESIGN | (ppm)
(f1)
77491 398 1 —
L1351l o ] V4
-Black ocganic cich very coarse Fo medivns. - __3
[ |_clavey. SRND. N o s g /0
W"S’ +-2 ) G T : Y o
N ce_\{_.,.o.ogd.: socted  Line o very Line . FobT13] 20
..,.SAND._QJ':Q_C’Z_ +o_moderaZely sorted aco B
ot -4 12 _.\Jer.);_ua_f:c.__o_cf_e.diu‘m.JAND wikr welum . _ -:‘3‘~E.44' .20
5 GRAVEL. S A
Py — - - ,._4%.',-.
h - Green depse, Sty CLAY +hinty L _-r-fj‘l: 20
/‘/ o rainored Wit ponrly sorted very fine SAND [l 4l'e
655t -9 4 _ _
Boﬁ:\% terminodted @ 7.5 L+ pelow
grov Surface.
-43.5)

water level a=t dime ol tcr.'f\i¢0, 5584
below gow\d JurfLace . '

l |Solld 2" PVC Grout Seal [ Screened 2" PvC [} Bentonlte Seal Grave) Pack
~ Blactie S€a’ '_LJ o~ r o
*Panetration Reslstance = The Number of Blows Requlred to Drive an 18 In. Split-Spoon Sampled

In. lato the Ground Using a Welght of 150 Ibs. Falllng Freely from a Helght of 30 In.

Cave
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: _S.TAFB (anﬁ“ 3 2 DATE ORILLED: /; N OV 8 COMPLETION DATE: AV &

MONITORING WELL NO: _ /M I/~ §3 ORILLING METHOD: 3Y</ \

DEVELOPMENT: Succe Binck | (Qz = 34D o3/hn= @or minete)
OATE(S) Of V.: ngﬂﬂ'lc WATER LEVEL: 420 MEASRED ON: 22 bg 26

e ofF Ca sl'njLL

ELEV.{ DEPTH PEN. wELL | OvA
(t+) ] (¢1) | RES. SAMPLE DESCRIPTION DESIGN | (ppm)
(ft)
T1.40 |
V-
L?J‘Sl‘{"’ o " ~ V/_‘Z -3 7
2 | Dark brown Yo black organic rich =
4. | Dark aray,rmoderotrély sorted, medivm o .'..‘:' .
-69.52-1 L’ Coarse , sli&V\‘\’\Y L1 H‘y SAND witih mediwm! :~, .
. 11 craveL. el s
Fiasa{ 6 7 Sakl ; ; Al
2 3 Gr‘ee«, beitrle., 5"5}‘\‘”y Siltdy CLAy 4 54
q -!-hw\)( loaminoted wirwW very Line al'al| BO.
- _‘- \ NP S . . . .
65,52 116 Poorly Sor+ed whire SAND @LAcz CREEY L., e,
L] /10 A Borina terminated @ 9’
eloud touAad SvrSLace
- (2 ] b 3
*6!.52}
Water \evel 1Z dov 86! | below
%‘oul\d surface
| | sotid 2v PvC B Grout Seal B Screenes 2t PvC [ Bentonite Seal Gravel Pack
"Penatratlon Reslstance = The Number of Blows Requlred to Drive an i8 In. Spll[t-Spoon Sampled
In. Into the Ground Using a Welght of 150 Ibs. Falling Freety fram a Height of 30 In.

E-17




proJecT: LSOAFR (PP o)

TEST BORING AND WELL CONSTRUCT ION RECORD

DATE ODRILLED: /2A2Y §, COMPLETION DATE:

MONITORING WELL NO: _ M/~ g/ SB-5( ORILLING METHOO: 2 Y/ ACATNS . /é//v.(‘/.—/v //ngrs

IZ4/0/

DEVELOPMENT: _Sucae Alock | over puripiaa (6‘?2_2&:.1_3?"“3 per coinvde
- y ’ L {
OATE(S) Ot v.: MM—"—' STATIC WATER LEVEL: _12.351 £4 MEASURED ON: 22 nec St
Ee‘? os cAs»/ss
ELEV.| DEPTH | PENC WELL | OvA
(¢t) | (¢1) | RES. SAMPLE DESCRIPTION DESIGN | (ppm)
: (1)
- 3851 F4242 —
6077 O '
5[/5' h-!-'\(__c_/a_\/.es(__éfAA/D . / /
: /
“
9e : /
- 2924 -5 o !
Red-Browa, well Sorded, modium +o &R MR ~o
Coorse. SAND with Lisg 40 coarce GRAVEL . |'*: F Fecors
Red - Brewn., wmodscaiely. dac_ﬂ.‘c’M%{_ ".-:-:-";_'1 )
15.4 c/a-'/c-,/ M 5 e ..C‘,‘,,c, micaceous. SAND. :.:: ’.5
-75.074 -10 —=2 e
e R
-B.CDN!‘_,._ﬁQdcﬁaﬁi\/_dnﬂ.&ﬁﬁf_ﬂﬂ_{o ' 52
Jl -YecyLiae., sty SAND. o )
10 § (2] e NN B
- 71.07% 15 1 T
i 3 N
] Vo Sarple E
1259499 = |—= S 2203 Hr .
E S Boring *erminoted &7 '] 5 fee+
belew’"%fov'\d Surface(rmes)
I_Soi/_SaMples Lee labratory
QV\OJ\(“:'S

l I‘Solm ™ PVC B4 Grout Seal [ Screaned 2v PVC |l Bentonlte Seal Gravel Pack

*Penetration Reslstance = The Number of Blows Required to Drive an 18 In. Split-Spoon Sampler
/Z1in. into the Ground Usling & Welght of 150 ibs. Falllng Freely from a Helght of 30 In.
B -~ Below DNedecticn

-
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TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: SIAFR  /DAL0) ____ DATE ORILLED: 43 n/0V 3& COMPLETION DATE:

MONITORING WELL NO: ,Sg”&r:/\g 55 ORILLING METHOD: 2% imch Mollow S4em Aupers
\

~
DEVELOPMENT:
DATE(S) DLV.: STATIC WATER LEVEL: /. YO ZES VEASIRED ON: /2 AV Ti-

ELEV. DEPTH | PEN, WELL QvA
(£+) | (ft) | RES. SAMPLE DESCRIPTION DESIGN | (ppm)
(ft)

Catawys
Aarorvagvy?

Browa o +0Al coorse to cmedivuon

-BuH -2 _ﬂ'lc.dﬂca:ﬁe.ly_._d_?_fﬁci_mﬂ(_c_/mycg__ g b
¢ AND +errmisadin 3 - A ° &
"83'-‘74 -L’ 7 — é'_""’\_l_Clﬂ.y: ;’
LaLurt -
}-79 al -2 | | e DAMPLE  UNRECOVERABLE
F17.411 -/0 /‘/ Browua ,_waedium to -Qr'/\,c,ﬁvﬂodem-i-eh{ ?
- —1 _Sorted. SAND laminated. wortih black. o}
7541 L 2 _very_£ine JAND and ST (Gaturaded . <
L — e—— eln
-1t A
b 5

Soil boring Ferrmipated @ 1544 below
ore vAd Qace (Bc.s)

ISO]I sample interval

| l Solid 2" PYC Grout Seal [ Screened 2" PVC [ Bentonlte Seal Gravel Pack

“Penetration Reslstance = The Number of Bliows Required to Drive an 24 la. Sp!lt-Spoon Samplen
12 In. Into the Ground Using a Welght of 150 Ibs. Falling Freely fram a Helght of 30 In.

B0 -below detecrioa N

1l




TEST BORING AND WELL CONSTRUCTION RECORD
PROJECT: _SUAFR (P >0\ DATE DRILLED: /Za/0v Sk COMPLETION DATE: AZA/0/ €6
) MONITORING WELL NO: - -S5( ORILLING METHOD: 2/ 1 AChIS. Aé/av.ﬁ/aw /aa\g_rs
DEVELOPMENT: ‘3!:’"25 é/Qcé' NPl Q.gan‘Ag ( hre 0,53 gol‘(msjoer /v-inuﬁ:)
3 \ -
‘ OATE(S) DIV.: ISNQYEL Zrafov gL  STATIC WATER LEVEL: _12.7) 84 MEASURED ON: 22 pec 86
: /Tov oF cA3VE)
: ELEV.] DEPTH | PEN] veLL | ova
. (tt) | (¢+) | RES. SAMPLE DESCRIPTION DESIGN | (ppm)
(1)
- 3851 1242 1
-3609t O » /
7&1 C rued c, [ sacded 7" ‘ /
.ﬁé/'ﬂﬂ_ﬂz_da_ye_(_.QAMD .
Y
9: .'
F A0t -5
"] Red-Browa, well socled, wedivm o i P
Coorge SAND with Lipc 4o coarse GRAVEL . | Y mecorn
Red - Browa ,_moderadte '\/,_ao_c-f.Ed ) h74/' o
/5-_33[ ,c'/ajn/c’.,/ M Vrn e -C;'nc:TM;c¢ceov6‘ SAND. : 7.5
PN N2
L 76074 -10 =
Z{::'H
Beowa, modecately, sorted Line 4o =l sz
J -xegy_&‘ae,_,&;/;/y“_ SANO. B
10§ 2
F71.09Y <15 1 (I NS e
o N o
o Sareple =t
48,5947 2 5 ‘ X oar B
4 Boring ternminoded &2 V7 5 feet
below'ﬁrovf\d Surface(mes)
_.S0il samples Ler labratory
3 I ANe g
‘ l Solld 2" PYC Grout Seal [ Screened 2+ PVC [liJ Bentonite Seal Gravel Pack
“Penetration Res{stance = The Number of Blows Requlred to Drive an 18 In. Spllt-Spoon SnmpIeJ
/2 1n. into the Ground Usling a Welght of 150 Ibs. Fallling Freely tram a Helght of 30 In.
BL. - Below hetection

W

E-20

n



proJEcT: SIAFR(DPDO)

TEST BORING AND WELL CONSTRUCT1ON RECORD
____ DATE DRILLED: 43y gL  COMPLETION DATE:

MONITORING WELL NO: (Sp./fncing 57 ORILLING METHOD: \Z 4/ jack Holloyw, Stem Aunecs
(V) \S

DEVELOPMENT:

DATE(S) Ot v.:

STATIC WATER LEVEL: _/0.2) 3¢.S MEASURED ON: /20y L4

ELEV.] DEPTH | PEN] wELL | ovA
(ft) | (£1) | RES. SAMPLE DESCRIPTION DESIGN | (ppm)
($1)
(;I'
i
¥
0~
34kt ©
L12.0¢ -2 po Browa o h‘esb-l browa, moderam‘ef\(/ " ;
) g —Socted ediwm 4o _coarse Joad with s -
90060} - .
13 Bome _.{.‘__, Xal 4 G.favef e e e e .. :
TRr -6 i I°
L7604 -3
. Browa , vaderadely. Sortect, medivm Yo  |°
Wbt /0 | (| coorse very clayey SAWD (Gaturatest) N 8D
o
220} 12 _B"ow:i\A,:Em.e do_rwedium  _maderotel _a.og_*::d 3
" (< “le T ity SAND Jamisated with lack very dilty CL N
! S-S ¥ * Elock Creek Fofrva+. Y L) B.D,
Sor! Borina terminatec! € /3 Fect belw
Sro..md sTrface®.eS)) .
Iso” sample indterva |
| | Solld 2" PYC Grout Seal [S Screened 2" PVC [J Bentonite Seal Grave! Pack
*Penetration Resistance = The Number of Blows Requlred to Drive an 2+ In. Spllt-Spoon Sampler

‘2 in. Into the Ground Using a Weight of 150 Ibs. Falllng Freely from a Helght ot 30 In,
B - helow detectea




——

TEST BORING AND WELL CONSTRUCT {ON RECORD
PRoJECT: SAAFE (£aa) Starane Ao OATE RILLED: J.y.ac::'_x_hCWLET'ON OATE:

MONITORING WELL NO: Soilhoring 53 ORILLING METHOD: CHoile
DEVELOPMENT:
DATE(S) DI v.: STATIC WATER LEVEL: or\y hple MEASURED ON: 25 9CTS(.
ELEV. DEPTH | PEN wELL | OvA
(1) | (41 ?ss. SAMPLE OESCRIPT ION DESIGN | (ppm)
£4)

Co

>»

I

A

2
 10895F ©

P AX AN

tol9st -2 14

LlrowA, modcr‘a«-!-el\(, +o well sorted
9995t -4 4 ;¢ -_m_e_d_ﬁa.r_»s__.ﬂ Q_m_c_y_:;(-' layey JAND oith

V,f‘;i's
v
V]

972951 - © 4 ' ) .
LQc9s3 - ¢ 1 :

I
19295 -0 24 H

. Jdoi Lboohsm.:d_@_p_&‘_gL
_below. .%caw\d_s_.__;“ace(S LS).

ISOil Sample inderva |

| | soita 27 Pyc Grout Seal [S) Screened 2" PVC [ Bentonlte Seal Gravel Pack

*Penetration Resistance = The Number of Blows Requlred to Orlive an 18 In. Split-Spoon Sampled
/Z In. Into the Ground Using a Weight of 150 i1bs. Falllng Freely from 2 Helght of 30 In.
BD - belcw ddedectioA

rrs

[




TEST BORING AND WELL CONSTRUCT ION RECORD

PROJECT: SHNAFR Con | Storzae Acm_')oms ORILLED: 4/ prr 24 COMPLETION DATE:

\J .
MONITORING WELL NO: Spi) bac;ff 59 ORILLING METHOD: Shiiac W T TS, Holley Sdem Auaers
~
DEVELOPMENT:
OATE(S) Dt v.: STATIC WATER LEVEL: r/r; Qi le MEASIRED ON: £ o 730
-
gLev. oepTH | PENS wLL | ova
(¢1) | (£1) F(u;:s. SAMPLE DESCRIPT ION DESIGN | (ppm)
1)
7Y
>
2
E 3
A
A
/e%89t O

7 ?.z.“.r

r/m'ﬁ' 2 1267 ..Aé'cny.,__-é'_'_hc.'__-/n__medebo_«,,.m tel,

4 B.D
[ 99.99} -o) | » i —dreded., very. S /{Z. SAND. _— EJ
77 - _.BrawA,_coarse e rmediva, _enodecately
95.191 -3 — Serted r.\l_er:;(,-c_hy.e.r SAND parth  medivm "BD

~+o Line GRAVEL. .

po.Ch
b———y

-2 374 - 10

__Sou_boring Ferminated @ 10 feet
. below 3('0\) ad_sSurfece... ——

Isoil sample interval

| | sor1g 24 pyc Grout Seal [ Screened 2" PVC [} Bontonlte Seal Gravel Pack

*Ponetratlon Reslstance = The Number of Blows Requlred to Drive an 18 In. Spilt-Spoon Samplen
12 In. Into the Ground Using a Welght of 150 Ibs, Falllng Freely fron & Helight of 30 In.
BS - below etection

E-23 —4




TEST BORING AND WELL CONSTRUCTION RECORD

PROJECT: S)AF /S DATE ORILLED: /¢ OCT 84 COMPLETION DATE:
d -
MONITORING WELL NO: o bgc.',\f Lo ORILLING METHOO: Z /4y ach T 0. Holtow Sdem Auners

~
DEVELOPMENT:

DATE(S) Dfv.: STATIC WATER LEVEL: r ol MEASURED ON: /& Qcra(.

ey, oepth | Pen? wELL | ova

(¢1) | (#1) ] RES. SAMPLE DESCRIPTION DESIGN | (ppm)
(f1)

™~
)

Dalatvy
AXOrprRe7

r/ﬁt.'ﬁ. o
_Browa, cearse_to medivm , roderately,
Hooalt -2 /85 Sorted. \/c_r:.\(-,.c_fa_\(e,\(_ SAND

v,5Z-.1
et

B.»
»
98t - | 2q ‘E[
AR . BrownA, coarse , mederatel, Sorted
SAND with Some Line 4o mecivm BD
L9d.oft - ¢ GRAVEL
.Gray, Coarse +o medivem weil Sorted, c/ayey_ - S
. /5 |  SAND witw Some medium  GRAVEL . ____ |§
-?‘.ﬂ/r -/0

.Soil boring Ferminoted @10 fect+
be low-.srour\d surLaceBES).

I Joil_sample intervel

‘ | sottd 2+ pPyc Grout Seal ES] Screened 2" PVC [JJ Bentonite Sea! Gravel Pack

*renet ntlon Reslstance = The Number of Blows Required to Orive an 18 In. Spllt-Spoon Sampler
'Z In. Into the Ground Usling a Welght of 150 ibs. Fallling Freely from a Height of 30 In.

o B - belew detacdion .

E-24




APPENDIX F

GENERAL WELL CONSTRUCTION, SURVEYING,‘AND WATER LEVEL DATA
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APPENDIX F

GENERAL WELL CONSTRUCTION, SURVEYING,
AND WATER LEVEL DATA
Table F-1. Well Specifications .
Table F-2. Surveying Data (Grid Coordinates)

Table F-3. Summary of Groundwater Levels
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TABLE F-3: SUMMARY OF GROUNDWATER LEVELS

GROUNDWATER LEVELS
Monitoring | Hell 10 NOV 86 22 DEC 86 21 JAN 87 3 FEB 87
Nﬁgllr CE?;S? Depth'| Elev.?| Depth | Elev. | Depth | Elev. | Depth | Elev.
MW-40 93.74 |10.71|83.03| 9.64 |84.10| 6.00|87.74| 4.98|88.76
MW-41 91.52 |10.55[80.97 | 9.67 |81.85| 6.78 | 84.74 | 6.55|84.97
MW-42 93.69 |12.61181.08|11.92|81.77 {10.00 {83.69| 9.10|84.59
MW-43 104.02 |19.75|84.27 | 19.45 | 84.57 | 18.22 | 85.80 | 16.60 | 87.42
MW-44 75.76 | 4.50{71.26| 5.00(70.76 | 4.50|71.26 | 4.70|71.06
MW-45 75.14 | 4.75(70.39| 4.50 (70.64 | 4.18|70.96 | 4.33|70.8
MW-46 75.84 | 4.68171.16| 4.40]71.44| 3.89|71.95| 4.10}|71.74
MW-47 76.76 | 5.60 | 71.16| 5.25{71.51 | 4.4572.31| 4.90 | 71.86
MW-48 75.52 | °3.30{72.22| 2.90(73.88| 1.44 |74.08|2.48 |73.04
MW-49 76.78 | 4.40172.38] 5.00|70.52| 4.05}72.73| 4.45]72.33
MW-50 100.80 |13.70|87.10|13.01 [87.79]10.95 [ 89.85| 8.60|92.20
MW-51 77.20 | --- | --- | 4.40[72.80 [under { --- | 4.40|72.80
water
MW-52 77.49 | --- | --- ] 4.18]73.3V lunder | --- | 4.10]73.39
MW-53 77.60 | --- | --- | 4.20)73.40 wg?gg 74.00 | 4.05|73.55
MW-54 88.51 | --- | --- [12.31]76.20{10.95|77.56| 9.18 (79.33
MW-11 91.62 | --- | --- |12.95]78.67 | 16.40|75.22 | 10.00 | 81.62
MW-12 85.85 | --- | --- ]17.25]68.60|10.60|75.25|14.10(71.75
MW-13 86.00 | --- | --- 119.60[66.40 | 19.05(66.95|19.18 | 66.82
MW-14 74.94 | --- | --- | 8.3066.64 | 7.88|67.06| 8.18|66.76

1 Depth Below Top of Well Casing
2 Elevation Relative to M.S.L. (ft)

F-3 : A
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RESULTS OF WELL DEVELOPMENT, WELL PURGING,
AND GROUNDWATER STABILIZATION DATA




APPENDIX G

RESULTS OF WELL DEVELOPMENT, WELL PURGING,
AND GROUNDWATER STABILIZATION DATA
Table G-1. Summary of Final Well Development Data
Table G-2. Final Well Development Records

Table G-3. Groundwater Withdrawal and Stabilization
Record
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SUMMARY OF fINAL WELL DEVELOPMENT DATA




TABLE G-1. SUMMARY OF FINAL WELL DEVELOPMENT DATA

b) NO.WELL] AVERAGEQ)
t TIMg? weL®)| totaL | voLumed prscharcel sFined]  seeciFice)| e f)
WELY  DATE DEVELOPEDY VOLUMES | GALLONS| REMOVEDY RATE REMOVED | CONDUCTIVITY
NO. | DEVELOPEDY {hours) | (gallons)] REMOVEDl  (GAL) | {GAL/MIN}' (pounds (u MHOS) | T°C pH
MW 40 | 20 MOV 8§ 1.68 0.76 321 425 8.20 2.65 50 201 4.30
MW 41 [ 21 NOV 864 1.30 0.62 40 65 0.73 0.33 70 211 5.20
MW 42 120 NOV 8§ 0.85 0.42 33 78 0.77 0.25 70 21 ] 4.60
MW 43 )23 OCT 84 2.50 0.68 83 92 Bailed 0.62 40 20 5.00
MW 44 | 19 NOV 8§ 1.10 1.72 214 124 4.40 2.10 80 18| 4.30
MW 45|19 MOV 86 1.17 1.59 128 20 6.70 0.75 75 18! 5.15
MW 46118 NOV 86 0.83 1.52 568 374 12.73 2.76 140 18] 5.60
MW 47 { 20 HOV 8& 0.77 1.61 278 172 12.52 1.87 70 18| 4.80
MW 48 | 19 NOV 8 1.92 3.38 106 31 2.30 8.00 50 17| 5.30
MW 49 { 19 NOV 84 2.07 1.34 78 14 0.86 0.50 70 18 5.05
MW S0 |21 NOV 86 2.23 0.39 179 460 1.67 2.10 80 20] 4,65
MW 51124 NOV 84 1.00 0.76 42 55 1.39 0.67 480 16] 6.35
MW 52 124 NOV 8§ 1.77 1.05 35 33 0.59 0.84 455 16| 6.15
MW 53 | 24 NOV 8 1.22 1.01 86 85 3.75 0.25 400 161 6.15
MW 54 | 25 NOV 8 1.25 1.09 61 56 2.13 2.30 60 181 4.60
MW 11125 NOV 89 1.20 2.57 40 16 0.46 0.67 S0 19} 5.85
MW 12 {1 01 DEC 8q 0.88 1.03 177 172 3.32 1.40 100 19 5.60
MW 13 ] 24 NOV aé Bailed 0.88 16 18 Bailed 0.25 125 181 6.15
MW 14| 01 DEC 8d 1.75 1.45 42 29 0.15 0.25 50 27| 5.60
a) Cummulative Time Developed: Composite time of surging and pumping.
b) Well Volume: Constant used to calculate well volume 0.165 gallons per foot multiplied by the
height of the water column in feet.
¢) Discharge rates: Measured from the discharge of a 15 gallon per minute gasoline powered
centrifugal pump.
d} Cummulative Fines Removed: Wet weight {pounds), as measured with a triple beam balance, of
fine sediments that settled in the bottom of the separator.
e) Specific Conductance and Temperature: Measured with a Y.S.I $-C-T 33 meter. ({Conductivity
accuracy: * 3.0% max. error at 250, 2,500, and 25,000 plus probe){Temperature accuracy:
+ 0.6°C at 45°C) Valves shown in table were recorded at the end of development procedures
for individual wells,
f) pH  Measured with a Fisher 107 meter with gel-filled probe (MW-43 measured with pH paper)

{meter accuracy: + 0.05 pH per pH unit) Values shown in table were recorded at the end of
development procedures for individual wells,




TABLE G-2

FINAL WELL DEVELOPMENT RECORDS




WELL DEVELOPMENT PROCEDURE

PROJECT TITLE: O J AF B

WELL NMBER (AREA): /' \WJ -i] E.re Traiania c

DATE: 25 AR/ <4 . a1.5F ) 257
WATER LEVEL: |5 wS' TOTAL DEPTH: WELL VOLUME:

PROCEDURES: ¢ cead~Cocal Avn
SArYD  CoWYENT rEASYREN cnd Sooom | aindiated  gailiodess

CLOCK TIME: /2 Uz

PUMP DISCHARGE WATER SED, PARAMETERS PMP POMP Q FOR
START START STOP YIELD OQOLOR QONTENT pH INTERVAL{FT. ) ToC unhos STOP PERIOD PERIOCD
D, ngcvc‘ 1_]: [,O
T o /P’ 21 £0
250 Crede —_— o _Rottam 19° _ET.
—_ ¥ i 2. 2 P, Li1chsrse -&_L }4) §
Y YA i Y O —
$26 Ho:81 9.5 =059 Dis(waecr 2! _5o Qiov:as e93getC
2 —_ _— L 3y isfaazes 2 _SO .
— Ty TwIdF 57 - Zetias 2HE A~
9. 20% S .85 _Diciares Zi 5o
20y 220/ 2Nl 57 ? 2 . Zov iy ga¥zro~(
T <S> 95 Siicesere Z. 39 /fZzm '
— LZokhs RE70,aAlpl”
Efre~ SUPE _{’:Z S22 -
/3" 77 “5¢
(22 B ﬂ_ S0
— 2”"’£ 9“’/#&

Ao Sheen ar £ /fete/\'/ on surte.e of (/r"ralao.-g)c woter A sCoamave~

CLOCX TIME: Z - ©-= OOUNT DEVELOPMENT TIME: / HRS. / 2~ MIN,
TOTAL DISCHARGE: 0. GALLONS /5. ¢ WELL VOLUMES
APPROXIMATED"NI‘AL FINES REMOVED: 7.7 /6.5 PERSONNEL: CV\/
G-2 -




20 SNt QY SV

WELL DEVELOPMENT PROCEDURE

PROJECT TITLE: _CUAF® Plasc IT ISrcr e

WELL NUMBER (AREA): Mw/ 12 7 faAnf.cne 1)

DATEs ) L Fr S
WATER LEVEL: (R o & TOTAL DEPTH:24. 29 WELL VOLIME:_|. &% ~al
~

PROCEDURES:» __STE P PyuamP e vl aurl SyptidG

- e

CLOCK TIME: /' /Z.

PP DISCHARGE WATER SED. PARAMETERS PUMP PUMP Q FOR
START START STOP YIELD COLOR CONTENT pH  INTERVAL(FT.) ToC umhos STOP PERIOD PERIOD
Mz Cinfoardd M N
. By sartrer 200 _Sc
[~ 53 Bgro _ii_' 12
0o 2w 29 24\ Fusr  REWdIE Seo
019 LeeAr )i _’__E s
gurzd " imesn zér _______ I8* Jeco
0i1no Ny ufut S g ico
B Te- L 460 1R ST RRTE 1 Ne s -~ LS _rco
‘us-go m 3. 17 ~, i 70
—_— Yoy Jole3ns Bl e L85 20
—_— 228 YOO o e S0 /% 202 VST SRR e
i -
CGOCK TIME: 2! {2~ COUNT DEVELOPMENT TIME: HRS. 5:2 MIN.
TOTAL DISCHARGE: |17 GALLORS $ e WELL VOLUMES
APPROXIMATED TOTAL FINES REMOVED: /. ¢ #.yﬂd_ PERSONNEL: S—r. (v

G-3 -




736

WELL NUMBER (AREA): Mw-|% [ Awren: Y
DATE: 2 d rfoy <o ' 0, $8
WATER LEVEL: |4.<SS-F— TOTAL DEPTH: 2% (7 WELL VOLME: __——

\,
PROCEDURES: ¢ "R /0. 1000 Jo'sm=

W Tar o i aeoe g

)24 %] DISCHARGE WATER  SED. PARAMETERS PUMP PIMP Q FOR
START START STOP YIELD COLOR CONTENT pH INTERVALIFT.) ToC umhos STOP PERIOD PERIOD
.35 el > iop
AERatrom. (80 16O
T . CRBEEE —
Z- |23 ’ .
= “ 2 15 Fied sudrH AL 20
Z : REL Befleo KT /2%
D - —
A ~ - —
z ', Iz s Bigow sotske /f° 00
27 ‘1 ’y Py M ar el & S 5
Frmea SHEGW ©N SURFAcE OF DisciAleE rTCA
CLOCK TIME: §.00 _ COUNT DEVELOPMENT TIME: !/ mRs. 0O Mm.
TOTAL DISCHARGE: _ /[ GALIONS § /§.7z- WELL VOLUMES
APPROXIMATED TOTAL FINES REMOVED: _0.25 /b« PERSONNEL: <

G-4




WELL DEVELOPMENT PROCEDURE

I

PROJECT TITLE: SOAFB  Plasc T SAFGE ST

WELL NUMBER (AREA): Mh/'/lL CLmdg.w 2 U)
DATE: (Db R¢ -
WATER LEVEL: 7 usby Bev, TOTAL DEPTH:_(6.2/ gor WELL VOUME:_(-f'5~
PROCEDURES § ¢ DI aca® o/ ouerpnverpise
A QS c————

PoMpP DISCHARGE mm SED. PUMP PUMP Q FOR
SIART START STOP YIELD COLOR CONTENT pi __I:.__&mm
5 5z
< & Anos 52£ Jor/«c % /00 LesL” C;;/dﬂ‘/
—_— 2.1 . /4 1~ N1, Clasy =~ 287
—_— ﬁl{& / Cloats aLfido = Fe55 NQ aZ Ze o:ﬁ TSR
. l«ln —_— \ —
325/ %50 2 ,,g Tl Xeng 355 2z Ze OH2LFO gligFh s -
1013, 0% U,73 - o508
— Tuwp [oHIRT 3o/ St arene 4D LTI [0 ooy B3
: W $'.

Pum> A BenwDovED  FOR  rFANIS MM LN o IVSYFFICIEAT YIELN

‘ 2 S5 I s
& Bq’ifx et«/ﬁ/'7 L/e// Bore /fCAltlcﬂl 5}511
QoK TIME:__ () 'Bo COUNT DEVELORMENT TIME:__ ) HRS. _¢/5° MIN.
TOTAL DISCHARGE: 42 GALLONS . Zz9 WELL VOLUMES
APPROXIMATED TOTAL FINES REMOVED: O.T5 I8 PERSONNEL: _ =  Cw/




PRSENNN ] R R N < = 3
L R N . Coee o L e AT

WELL DEVELOPMENT PROCEDURE

PROECT TITLE: T AFE ( Fire Fre s oo Arca
—

WELL NUMBER (AREA): M/ “HoO

DATE: 20 A/ov_F¢
WATER LEVEL: /0./%2° ToTAL DEPTH: /7 #( WELL VOLME:_ 0. 150

PROCEDURES: » ‘Z”:Ef @ard pupen  unti! sediseas Caadead A discbacme
. . Le pnealgeofe =~
\; Q " ) )

CLOCK TIME: Z:o0

POMP DISCHARGE WATER SED. PARAMETERS PMP POMP Q FOR
START START STOP YIEID QOLOR CQONTENT pH BLII'ERVAL(FI‘.; ToC umhos STOP PERIOD PERIOD
: s, ~e
Qe 3:2y 13.0% 513 ﬁf_,_’-&/ ,fr’.(‘fm 2o svrdace 20° _70o 125y _T.2c H2.%C
12 20 7235
Soron. Zog 725
bt —
0.2711 " ) — 0:;:.‘20 h m :2:‘5
Subef —_ ——
Ohize Kzd eyl 133 1 - o.5r3p f£.1C 56.=m>
7.1 —_
egeed 1y §Fe Qg _n i H3e — Loz Tdo U.zd
Llocy Reser —_
YRIR % - (2E:d9 2. .30 b1 12~
2ezy (ipos 1800 2,23 . Y30 : 15032 = /2 23879
SVECE —_—
1320/ " v .32 Z¢ _se (5708 & 2. S%5.0%
| S

CIOCK TIME: #:ag QOUNT DEVELOPMENT TIME: / HRS. _4/ MIN.
TOTAL DISCHARGE: 37 .=  GALLONS t 425 WELL VOLIMES

APPROXIMATED TOTAL PINES REMOVED: Z.L5 /b< PERSONNEL: C'W/ VA

G-6




» WELL DEVELOPMENT PROCEDURE
PROJECT TITLE: S.lAfTR
WELL NUMBER (AREA): ™M w d i /l-'\ro Seoiaisg Area)
. = —_—
DATE: 2 1a/oJ Vb
WATER LEVEL: lo z<' TOTAL DEPTH: /%03 WELL VOUME: 0. lzz—
PROCEDURES: r S \,pcee  awn Pone® \ufie  iasToh  SERSLA T CONTE £al
—_—Digouae e syt €f (X NEGRLIGATLL '
CLOCK TIME: /O 2.0 -
PMP DISCHARGE WATER SED. PARAMETERS PUMP POMP Q FOR
START START STOP YIELD COLOR CQONTENT pH INTERVAL{FT.) ToC umhos STOP PERIOD PERIOD
- = = o - = ms
0:05 27 24:27 2TV 0,(‘ G&s‘ “1"}-'—“ o Sds — momy 790 _I132
Svgee —_
9:31:30 1 ), —_— yom N =7 Z . zZ
SuBef - -
0iuz.op W0z Stiox o {7 8 ~NEC — srze 9. 93 L.zs _
DIRGE —_—
.52 >hT NEGe  Sdp - - todiy- 7.0 d. co
Ve —_—
Lo%ug. —_ rus2d A 6; 2.7
rzrs 28 I 098 " t Sgo_ loud cutlocg, Zi_ _fo /iEZ) T Tz Sobl
. Sotdom <L e

\ —_—
CLOCK TIME: //- To QOUNT DEVELOPMENT TIME: / HRS. /3 MIN.
TOTAL DISCHARGE: '-40-5(. GALLONS tLd.9 WELL VOLUMES .

-

APPROXIMATED TOTAL FINES REMOVED: 0 =% - PERSONNEL: C Cand




WELL DEVELOPMENT PROCEDURE

PROJECT TITLE: SJAFE  /Zcaek ST

WELL NMBER (AREA):_ M~ e (Fiee rwguminc Aess)

DATE: 2¢ a/fov £4
WATER LEVEL:/Z.3:° TOTAL DEPTH: /"'"-7 WELL VOLUME: 0-"{‘&7/
PROCEDURES: dpicans ust) Lone sedivenl 5 penliabl sa
- Aep J <
QOCK TIME: Z:OO
PP DISCHARGE WATER SED. PARAMETERS PUMP PUMP Q FOR
START START STOP YIELD OOLOR QONTENT INTERVAL(FT.) ToC umhos STOP PERIOD PERIOD
S Anmd) AR e —_— [— Tt TN T Qac-
Sygchee & .%o
—EBorros, =z 0
Lm0 zan et 030 Th¥imw SE%  wie — T e O3 lagepd
SRLE -—_— -
4200 L i — MLz .88 L og
UG —_—
iy Y- ) Clock STOD — Pumd 7o —
M —_—
00:co W4 U7 o7:% 0.3] Iy - — 0par B.5v Lo 0F
Sugel —_— —_—
ou32y uie) 120:Ue 7 Sor eSS Llap zl ne izeus Q4o 7. 04
| —_—
CLOCK TIME: ﬁ ‘T COUNT DEVELOPMENT TIME: ©  Hms. D/  MIN.
TOTAL DISCHARGE: == o= GALLONS $_79.=2  WELL VOLUMES
APPROXIMATED TOTAL FINES REMNVED: 2.2 5 785 PERSONNEL: S/
G-8 .
4




WELL DEVELOPMENT PROCEDURE
PROJECT TITLE: O UAF TR
WELL MMBER (AREA): mw - oS Lfng,u TN

DATE: ™3 QX X6
WATER LEVEL: }j3.SI®LS TOTAL DEPTH: Zz . (5 Ww¢s WELL VOLIME:_ ) L3 #

CLOCK TIME: _\O:|S

AP DISCHARGE WATER SED. PARAMETERS POMP PUMP Q FOR
START START STOP YIEILD QOIOR m_(g) INTERVAL(FT.) y_mﬂ\os STOP  PERIOD oD
s brow fasd4 So 9% _Yo
w1 T Dboud Tad sO ___ msc_Uo
P 25 &t
R — =
—_— s - bnwd faaxd So e Yo

.. | l

CLOCK TIME: COUNT DEVELOPMENT TIME: 3 HRS. 30 _ MIN.
TOTAL DISCHARGE: | = R GALLONS i_Z oz - WELL VOLUMES

APPROXIMATED TOTAL FINES REMOVED: PERSONNEL: \3:'* Ség
7

G-9




PROJECT TITLE: UATE M ri-t v\

WELL MMBER (AREA):_ w4 frawseice d)

DATE: 19 Mo Rl
WATER [EVBL:S.EO TOTAL DEPTH: 1S.04 WELL VOLIME: .= 2.

PROCEDURES: ¢ Py A . N atl —the opagad of eodlrmad
VA S [ 1 } . \e
) 3
r CLOCK TIME:_S oo
POMP DISCHARGE WATER  SED. PARAMETERS PUMP PUMP Q FOR

START START STOP YIELD OOLOR CONTENT pH INTERVAL(FT.) ToC umhos STOP PERIOD PERIOD
Yo s -~ S MDD M fre.a) . 4 a2 C o
X SULEALE 17 420
_ —Bampea. . L2 L/Q
| CoZz7? 235 ol iz ___ “2emal . o2y Bo ke
m;: - TS - 3
— Fas, dus _ 120l L 54( 30 21
Sudt —_—
JUuraP EANVEE [ LCAYEL) I p— g s
TS Yo — o334 S=1 (5.eZ
. €&l —
| e ey et s S o0 _— o2 Zppn. L-OC
2 E —
wmos bl 450 _— Loy _Sow w00
Suf e —
8.22:00 —_— SES: 0 =00 45-0
Sudee "__
[ LN —_— Seire Z.ile 23, . fo
Svees Sycsawe 13 £o

QUK TIME:__¢ -JS COUNT DEVELOPMENT TIME: | HRS. _ (b MIN,
. TOTAL DISCHARGE:_ Z 'Y GaLIoNs 4424 WELL VOLUMES

APPROXIMATED TOTAL FINES REMVED: -~ 7.1 /bx PERSONNEL: S~ 2~/




WELL DEVELOPMENT PROCEDURE

PROJECT TITLE: O L AfF B

WELL MMBER (AREA): mw - oS (Loadfint ==d)
DATE: 1anNgy Sl ,317

151
WATER LEVEL: 4 5%°« TOTAL DEPTH: WELL VOUME: ———
FRoctewes: ArreenaTions OF Sure.n/G ans
CIOCK TIME: g.;o
PMP DISCHARGE WATER  SED. POMP POMP Q FOR -
smersmu's'mpvm.o QOLOR OONTENT pH mrmvnn(n)_m STOP PERIOD PERIOD
Yoy ——ryrrrd oLl a3
&ezo <yrface . 7o
- -7 el 15
- sd A 2o
oS Pyt A€ —
0:33:19 3529 354 /0.0 ey SEra 2.0 — 37Tz % 52 -s{ 73 —
Sweg - 123e% N -—
Oz 22 pDEXC Vdd - ¢Sigd _TST ~1794
ower — —
04179 L 5oz LAY przel Eza —_ —— X T uz 2347
SuQGE i —_
05%Y SEo 3809 bl T ara s _ — lemioy v 2 22 8F
“LEE 1 Rpee —
rietizr 258 hw S I6Y Mokl airpar ST o __ 409:3f 2 0> 175
720324 Adsec oo 21 a3 .-
~" E 75
LN i1 2o
1Z{.y
CIOCK TIME: S5 : 25 QOUNT DEVELOPMENT TIME: / HRS. /0 __ MIN.
TOTAL DISCHARGE: (2.4 GALIONS  #__/9.9Q  WELL VOLIMES

APPROXIMATED TOTAL FINES REMOVED: J/y [f < PERSONNEL: S




PROJECT TITLE: S)AL®

WELL DEVELOPMENT PROCEDURE

& R TOTIN

WELL MMBER (AREA): Mw Hb (landcin o)
DATE: /7 wov 1t '

ToTAL DEPTH: /) 3: 5Y

WATER LEVEL: U. %0’

CLOCK TIME: B 'S

WELL VOUME:_ 0, Sz
lod uubil Ring oot
o

P DISCHARGE WATER  SED. PARAMETERS PMP POMP  Q FOR
START START STOP YIELD COLOR CONTENT pH INTERVAL(ET.) ToC umhos STOP PERIOD PERIOD
FTARET " awd s — — T Revs ] C A
(aind Syt e - ,?g
bepnew — o
24 ey 7 _ 0 Z%og 4o.37 184
Sufer T 2 _Ctriue ), —
C.o0:4t fo3.d2 0%:% 2% — 2:0¢:2) _S. 51 60 4l
3. X8 —_—
0:14:Y¢e S eS - 0z0:0S_ Xt 9027
avlel —_—
%20 00 383 a2t /0,09 — Qzvia L0 _Se. oo
-7 A —_—
axziid Y- —_— 9xe.g2 254 Z3.hko
Qs diel Meof ‘5.2 _ cuwtr SS0 B~
uter —_
Qsum oIt sfee (L£0¢ _ i 4.0 Ltoss
S]Iss[ . 'l.—
L — erds Zco
vleE L0 s yRkAec Y _teo m
NEiZa ‘woman | £ _tup 90 42y bl .Zo
oK TIME:__ 7.2, S COUNT DEVELOPMENT TIME: HRS. _Sp MIN,
mruo:scmnss:;és. GALLONS L] 3‘!3 WELL VOLUMES
APPROXIMATED TOTAL FINES REMOVED: 2. lbs PERSOMNEL: _ S (g
G-12




WELL DEVELOPMENT PROCEDURE

PROJECT TITLE: {_JAF= (untfb\

WELL NUMBER (AREA): "™Mw/ 47 (Lm/:.:.u. I-L\

DATE: Zo #/o $b
WATER LEVEL: £ %o ToTAL DEPTH: /5.9 7 WELL VOLUME: /. 1
PROCEDURES : e lzlngk Q Herna -lmn with nvecoywmging rzpeattec Wt Lone
A-( o bgrno /. . oz i 7%

<

POMP DISCHARGE WATER  SED. PARAMETERS - PMP PUMP Q FCR
START START STOP YIELD COLOR (CONTENT pH INTERVAL(FT.] ToC umhos STOP PERIOD PERIOD
Surfasr £ X =,
£ LI 2o
R 2. z<o

Sl —_—
Qil:Ze 13 % 1SS 2.&3 Bens "’..”z‘f- —_— bite i. 15 22 Sg
Suter . —
oo rg Tmige g 2y __ 0 T 4IF 42, oo o Lz2 5692
SGE —_—
0:8d.0} X : 4.25 12, 2909 sg05 4. A= w2
SMed —_—
OYTIZ ufZ0 59 5o Mgk vEs Y. 50 11 _#s i F.8d S3ae
Nt : _
’.&ﬂ " M DT <uREA<cE 2. Llo S2:=3 _«@5 9.7

L - (2.5 _zeo

= T
CLOCK TIME:_ L' g0 COUNT DEVELOPMENT TIME:_ {)  mes. _ o, MIN
TOTAL DISCHARGE: z -7 R GALLONS §_'77Z WELL VOLUMES
APPROXIMATED TOTAL FINES REMOVED: /., 87 tbs PERSONNEL: ==t Cunv




WELL DEVELOPMENT PROCEDURE

PROJECT TITLE: " 0 ATZ (261 -1k

WELL MMBER (AREA):_ M~ —ag (Larditl = d)

I NS
DATE: |9A/by T ?'38
WATER LEVEL: 4 os{4 TOTAL DEPTH: 2z . ZZ- WELL VOLIME: ‘S~tb galloas
~3

(BEtow PNE crsive ToLy

Tro edure: ALTELNATIOU g8 SURGIME witd OyERPUMPING T CLeAd — REPEAr Unrie

FintES Pl ATZENSTT

CLOCK TIME: | :do

POMP DISCHARGE WATER SED, PARAMETERS PUMP PUMP Q FOR
START START STOP YIELD CQOLOR CONTENT pH INTERVAL(FT.) ToC unhos STOP PERIOD PERIOD
- CleAL NS e

e -5:26 : Svurfoeg Je- S0

i llir A4 19" =0

~A 2.5 Je Rille)
Q,'Q.'Qo e 2en ’v'lw £ — o:4 rd 2 -~ 5.'4{‘
SvizE —
0138 33 20,7 27 2,14 = N > — Soa1 _Szd T/po
TIesE oo vy ——
o:g:-g " ‘m_;_a_ a./g - Py, 5.3‘ f{z_c;,
Svege __ _olofuo —_—
e.sz. YS! S Zzz tigr vy ’ . Ungsy red, 11217

Sess Sus Lavyd —_—

Heogs 2. 00:.5%0 —_
)09 v ' [ Y - t2oof _ %0/ 2.7
2wWgE -
2429 Zg'r‘h 29 o> E‘T‘ ' (:5’;"::'4 — —-3-—1/. it oo h—-’—:' -
Zaece o200 -
Lup sy $7.41 Ylzy z.°% ' N ez S.mo N g, _R:.a7 -~-21.08
Lz _ 0.02:.%5) Syrfoce 2. _55

Lz FheAd Lo

~2.d < ’ LZ:‘_' <0

7O0boa Jons
COCK TIME: :’: 25 COUNT DEVELOPMENT TIME: / HRS. 55 MIN.
TOTAL DISCHARGE: /¢ (> GALLONS £ e A WELL VOLUMES
APPROXIMATED TOTAL FINES REMOVED: ~ V.0 lts PERSONNEL: 5\”
6-14




WELL DEVELOPMENT PROCEDURE

PROJECT TITLE: =< VA F ™= 49

WELL NOMBER (AREA):__rany ¢/9 /éan./.",//-.—:'il

DATE: /#/“é\‘ S‘: /17

WATER LEVEL: ?‘P-L.L 'mnnarn-x: IR Y WELL VOLIME: ———
(/Lfl-ow P CAZiaG TER)

TTROCEB ICE | ALTER/IIZTILN OF SUREINE Aa/L OvED Tum PING Larric
ARF AB €T Puuvmimram

CGOCK TIME: 9 p2

SuvGe Wuock | CevmwiBucar Punie SFimcAweA Vi -,
. A

CLlAl ~~ jof irpg=r. ST P 24

CIOCK TIME: _ )| 00 COUNT DEVELOPMENT TIME: 2 mRs. 04 M.

TOTAL DISCHARGE: 37 <13 GALLONS . WELL VOLUMES

=

APPROXIMATED TOTAL FINES REMOVED: _ 0 S Jb- cesled,n seporoter ~ PERSONNEL: =73

POMP DISCHARGE WATER SED. PMP PUMP Q FOR
RS e oF kg 73 (moc.) <::vm3=> /"‘"\?
'ul‘rggg_ ’_’u: 15
i S8 S
—_ ~Ajw’ AN Lo
Loge oy ;_1—.9_1&., Senlry XuFTY So< —_ g 12y
Syece —
0: 1.3 il e _——— 233 s atlzs
ZRer
Qa2 gf : d =/a|k‘g“ ViA prazd e oy — &) To o ca 9} x2
<ur s
e o - et e iz
cozcr —
285 130 1 7_~.2L /m“_\ . NS zo - 3gur 92.2Z ~75=
Swegt Y —
Letos " 5 S.o% — S2.dy 47 @ -~ T
24 v zui-ace 2. _I1s
~ 8 LT RO
T = v
£:a? —_
. —_— 22.52

G-15




WELL, DEVELOPMENT PROCEDURE

PROJECT TITLE: S\ A €&

WELL NUMBER (AREA):_vw So /Lm,us.-n CAY

DATE:_2) +Jov 3L,
WATER LEVEL: I 4t’ TOTAL DEPTH: 1%.77 WELL VWOLIME:__ 2. % 39

PROCEDURES :_¢ G\Jra_g Linck Ql-/erna-l-u'm warHa MWQA l.LA\I*L-’ :'A:‘
. CoaPept of diccvor Ao \& Aeal Al egpnpaert UeLe\d (WL
Tt T RiceAr + Fep FiASeES 1EcarRe e /m-p ﬁ PA(*ATé; .o

QoK TIME: . =0

POMP DISCHARGE WATER  SED. PARRMETERS PMP PUMP Q FOR
START START STOP YIELD COLOR CONTENT pH INTERVAL(FT.) ToC umhos STIOP PERIOD PERICD
/40 ’ X 2 _%
058 bgtoa, 105 _95
Gotes amve re IR Bl TEEE 7o 17 “Io_ 0254 _Zozo 2z
ei3LSe 772 L D L 19 &x e:Fpes T 295
Ju St —
0.5t 02 M .'22:1.;.23 i X //zg __/i _Xo /52100 ¢ p 58.30
<Lt o.5Y —_—
Loy tidy _ Ltock Sror€e xi3fr (T st) —_
oL —_
T 1 viezr dke ____ _  egw 231 1373
Suesr —_—
0zT Ny 23y 25y L.98 u £~ zn —_— . 22D T /2 10.ZF
wecr __7R7 —
o-"‘~u5| i /,/zi‘uo /.59 1 o — — ”_.‘L'r_-.?ﬂl_ Ly
0;mu.&._‘w,;&4 £33 o L3 Selow suripee 12 __So e_m_d_m.L__
Ipa2. Losos ow<_2./% W e shen ! o Lo Lok o8 _Fp.  lesizy (.o 352
.$C
CLOCK TIME: O 4 ¥ COUNT DEVELOPMENT TIME: 2. HRS. /4 MIN.
TOTAL DISCHARGE: ) 19 GALLONS  # 4 /o WELL VOLUMES
APPROXIMATED TOTAL FINES REMOVED: 1.0 tba PERSOMNEL:  —>¢




PROJECT TITLE: S Y1AFS

WELL NMBER (AREA):__ M w - S (({ondfr//#3)

DATE: 24 wpv e g, 44 Y
WATER LEVEL: 4.¥0 f+  TOTAL DEPTH:_ G<Z /-  WELL VOUME:__———

and:m: R o=

PUMP DISCHARGE WATER  S&D. PARAMETERS
START START STOP YIELD COLOR CONTENT pH  INTERVAL(FT.) ToC umhos
Erpm o S
: helad suctoce 1P 430
Suost — . LY o Cottem- _la® (600
s 1930 1go3 T3 fl Xikacor —_
vdaty 2y 29l 737 dle Llzp &35 B
¢nw ang aAaZi% . ZZaso _ —
Sugse 10 —_— — —

L% W36 a3 2335 <o % 950
Sqlpe L3 ﬂ‘": ﬁ 494
. ‘25-5'”'-3-@ s222 278 vif _——
aocx toe:_4:5¢ COUNT DEVELORMENT TIME: /| HRS. _ 0%  MIN.

TOTAL DISCHARGE: _4/Z .2/ _ GALLONS §_ 5.5.5  WELL VOLIMES
APPROXIMATED TOTAL FINES REMOVED: .67 /bs PERSONNEL: __ S+,




WELL DEVELOPMENT PROCEDURE

PROJECT TITLE:__ 5 |\ A R

WELL NOMBER (AREA): Mw-S3 (fangl /] # 3)

POMP Dm WATER SED. PARAMETERS PUMP PUMP Q FOR
START START STOP YIELD OCOLOR  CONTENT g mrmm!rr.i E unhos STOP PERIOD PERIQD
Wniie AN AR : e g AN ter
BEww SeEFME 2
PRI [7) —ofE By 17 2SO0
Sutas ; P —
go chlL LS5 rlL.Ln.’ _'aE:’“M m —_— 2e] £3589 _d.ge
TR .
M B H AL AT
0513V Stad sfa o, 93?‘5? Y 1 rom s na _d SV

URRITTLINTTEEDT

l-‘ 2259 ‘.!O k.g 1 dg

T 7o
casies pasy/ezeer SOV aer  EBkap —_—— L3 83 WS 8
2iteg 2ioviSY¥ Wb S
LB BETEM 458
) CIOCK TIME 2% CQOUNT DEVELOPMENT TIME ! HRS /‘ MIN




WELL DEVELOPMENT PROCEDURE
¢
PROJECT TITLE: <A F o

s moeer (AREA):_ mw N 3 (Lawdéill #3)

DATE: 24 r/oy Se /o/
WATER LEVEL: 4 .4)° TOTAL DEPTH: 2. ,~ ~-— WELL VOUME: —

Je 2%
LA AR :ﬂ‘
7 Wt el T THess : " Zod 3:/"7 7 gem( OB
020133 W3 i g DRKGS Slegwn heE T i 3707 2T (zdeen
INETH2Y:12 DX o ynwso _ _  DBelos surtee L@ 330 >S5 A5 Joo3 : -
& Baram 1T
sy ots e Tia Gon wid Elem - W= 300 L0501 9% ¢
&, . .
ofe! stm w234 275 ° DESEN lals R 22 91 .72 30¢ (1%.5%
3,33 Sl S5y S5:3c>ns DMl i — T %o 7ol 331_¢7.99--
0580y L3 lxd 23 DEMw Eamw — Mjg; T2~ ge T TTT (1o vic
o foremy Y ~
Smés t
Loy [2408 (a3d 223 /S ol Surhee i %0 —wiyi N 342 J.33 (ro.7
REE Boftem I _400
2 aock ToE:_ /. /‘/ COUNT DEVELOPMENT TIME: | HRS. _ [ MIN.

TOTAL DISCHARGE: _ %L. 1l. GALIONS §_<93, >  WELL VOLIMES

APPROXIMATED TOTAL FINES REMOVED: 0.2 lby

persomEL: = (¢S




WELL DEVELOPMENT PROCEDURE

PROJECT TITLE: SO A £
WELL NMEER (AREA): My-5d (o)

DATEs2=r/ov €L
WATER LEVEL: /2.95 ' TOTAL DEPTH; /9= WELL VOUME:_ /.09
PROCEDURES: + _(Turae dloct oerpatina wth o == repeated yadil
., P . ’ P v -‘7’#‘?”.4
CLOCK TIME:_ ¥ ' =)
PUMP DISCHARGE WATER SED. PUMP POMP Q FOR
START STAKI.'S'IOPYIELD COLOR OONTENT pH IN’I'BWALI 5 _ umhos STOP PERIOD PERIOD
e : "W-fc Sacran/ s WS GA
tea! oarameder rifnzpceneat belov syToe 18 20
: LEE By . L9 20

Suese
we_:ze.mu_z_f 0 FEyFEET Ji4o
e.z:...1.z.7..a.::.zy/t’ u X

0:22:21 Qro7.d) £23T
9:32:00 QOGN 2.‘3

o:m:g PUMPT FARJEE
eELes 22943327 2.9 i &L 3p é:st80 Ciod.ms /% 1.9
SubCE, -

T 2yr EAICYLE e
IH3 :o":gg LA s WU 1] afc £
Svege '

Lz uyxe Tz L4ln MRS iz o Yio

retpo g ol 12. 54
Lo lut2e Q ovd Q.47

IIIjIIIIIIIII

17
e£L bothar 11 _70
oyt Z.30bs S
CLOCK TIME: ﬁfﬁ‘o COUNT DEVELOPMENT TIME: / HRS. /3~  MIN.
TOTAL DISCHARGE:_ 4C .2 GALLONS . S55.4 WELL VOLUMES

APPROXIMATED TOTAL FINES REMOVED: <Z. = lb = PERSONNEL: <& ey




TABLE G-3

GROUNDWATER WITHDRAWAL AND STABILIZATION RECORD




GROUNOWATER SAMPLE W!THORAW RECORD

PROJECT TITLE: SIA Thhes T SvasE T
WELL NUMBER (LOCATION):  1Aa g - 0§ Fioeg =c¢r o, e heera
DATE/TIME: F M) R (IS o< )

WATER LEVEL: //.7¢ TOTAL WELL DEPTH: 29. 9% WELL VOLUME: Z.‘f%,b’or 2 " well, 0,165 gal/ foot)
/3 0%

"SAMPLE PARAMETER: yvc . /fr . w7 s £ AOOITIVE: 2L0E
rd
PROCEDURES/EQUIPMENT: ® < = o roluma Volimas woler oz
VAT FALPon 17 IR T,

Time/Bail No,  Cumulative Volumes ( ) Water Color Turbldity pH Conductivity (umhos)
i Sk e Ko &/)C

A 1S: 0 /0 -— - — = Betr— g0 B 9oc
15. 22 /1l o l'/tj@L &_L% 2% q. @ le.
(5:35 /4 - 5,d " 655 4 g 1P
18:3) 746~ 1Y, ; 5.56 5 o  leT
15:39 ; 5. { A . 53 <0 e (£C
157’/ 4b - » 535 He- @ le'c
15511 ¥ — 2% . 530 50 @ [£c
S8/ G5 . 5% 15 @, ¢
" TOTAL YOLUME: J ' o ’
F ] WELL VOLUMES
COMMENTS: /'/0 Gi/fgécc -é'/m e Lf/(‘f/i Lrecoe L aa .Saf—é»—,:

7
0-...” U‘-_/(/- T A /I/o (.'O/e) - A)A = d’-é’f#lf?ﬂ

A 'iﬂO ml
el capck et Tsval fil fule ] Sifin

7

J= 70

AETE7 v I Y VBN T AR X

G-21




GROUNDWATER SAMPLE W!THORAW RECORD

PROJECT TITLE: __ S IRF B (2 26

WELL NUMBER (LOCATION): Mo gL FIRE TQAIMINVG AREA

DATE/TIME: _/S AN Sl [/ /0! &5 ’ ,

WATER LEVEL: @_",_}. TOTAL WELL DEPTH: 29.72 WELL von.uee:'z_._\;;t_;(kor 2 " well, 0,165 gal/foot)

SAMPLE PARAMETER: T M00ITIvE: ’

PROCEDURES/EQUIPMENT: 7 v I BNT Vol mE 4 . e
WELL Forr PAg A €& L TO STapu raE minjrotying 3 WEey
YOLymeES — ?;(eq f&rafff —TAapy RR.L F/S/v/e_( /av'/‘él

“Peristallic parn p‘/ ;2/“‘54‘;3:. Seglable cop-fosn tr, MS1 ST 33,

Time/Ball No, Cumulative vélunonzl/ Water Color Turbldlity pH Conductlivity (umhos)

JukMep: 7230 (a v

e o : Bazmon 2o i
0 1o = Clwry  _—— 475 _R30 (2ps5c
10 2| 2 Cae " — Z26 2720 (@ /9%
10 206 3 6AC : — Szs 2T=n (&2 iy
/032 g e — Sz0 22O (®/9°c_
Jp AT ' = CLErn . — £/ 2z o (a jac
o)~ h W s 20 (Droe
0 s¢ 7 ‘ i ~  Sge Ti0 s
TOTAL VOLUME:
/ WELL VOLUMES
COMMENTS :
(/<6 y i ~CLEW - S/5 Z/0 P
1S 9 Lr - S5 Do /9P

SAmpPlesrvta PELTH raJY4
Sp-rn Pl gimet /oo

tmey

G-22




GROUNOWATER SAMPLE W1THORAW RECORD

PROJECT TITLE: SI*FB 267~ 1§

WELL NUMBER (LocATION): MW - IL LFEI

DATE/T M : %3 = 4.1 ‘j‘J
WATER LEVEL: [6.1€ 1<’ tora were oeerw: M- 9 WELL VOLUME: '3(0 (For 2 " Wel1, 0,165 gal/foot)
SAMPLE PARAMETER: Anums - I3PPM- TDs.  so0iTive: }it’o,

PROCEDURES/EQUIPMENT : Tl of A f< fok'“'*'( o5 (,,Law cop WL
=703 below “TOC ' {

Time/Ball No, Cumulative VYolumes ( ) Water Color Turbldlty pH  Conductivity (umhos)

1 C 13° sps P
oG
%_J % . 150:8[0 Bott.-
o |6 [qed b b Rbneec 540 1Y 3(c
ca 3 A _c\‘.“ - h e L4e %, 390
¢9/9 3k " /530 47 300
oalz ' 4'#9 " ¢ 5% n.s ;300
e Azt 63&' _ ~oar 5% 3 310
025 b agl - ’ §5% 1Y . 145
TOTAL VOLUME:
f WELL VOLUMES
COMMENTS:
oG9y 434 Jer 5.4 (3 30
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GROUNOWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: _ S \ACE Phace TL (Sroter I '
WELL NUMBER (LOCATION): M/ - 12 A\_/z.q'vonu_ ~ /)

DATE/TIME: B Ay R /O 1 Oun
WATER LEVEL: /L Sc’ TOTAL WELL DEPTH: 24 ug’ WELL VOLwME: /&Y (For 2 * well, 0,165 gal/foot) -
‘.“ .
SAMPLE PARAMETER: P e Ev ADOITIVE: N
_ Azm;ﬂé;f e e T ANeE, -
PROCEDURES/EQU IPMENT: At . 2o e - 24 2 Ve, STAZN 1 7 F.

orf B - well voluamec

M&I_m Lasurn tog P2 neree Tl o BANEAL oson] de(. ‘
/o wATCE Peoni. 4 aE

_ Time/Ball No. Cumulative Volumes ( ) Water Color Turbldlty pH  Conductlivity (umhos)
: — _ A
B oo 2720 DO\l

2 2000/
Zo':zo/'; ' ' Migir mesd >190nrv £.75 r20 2,0~
10:25/)1 ‘v e 5.95 roo ®,5vc ’
70:28/5 4 — . “ . Sq4s ;00 (@ (L
2.3/ 26 > GA . L s25 @ 99 B bc
o35 /52 } v sag AIg @ e ‘
10:¢/0 /59 ' y " 5 o5 7o D et _
re Y g v ' N v s ag 5@ lps e

: /’?OT:LVV/OL?U—::- L’_é'«i‘ﬁ’u . £ 64 AZ-@ o

' ’ H. o5 WELL VOLUMES
COMMENTS : o Z‘g Q‘A et 2‘-‘1/"\4 IS ST OFSElIED Lo an -
AL E L | .

—— durc Lefgc : Ar ... 4w —-Al/y,'ﬁ/_c

2, . 22
BT MmO D -*Z-"/'%céo«@r

_E A £4. . €2 .. - d ] - /A /)aﬁff-_—

... 2 — _
C¥ o> otbr oyl AL el g /e 4/7 P>
j i/ *
- 10 4




GROUNDWATER SAMPLE WITHORAW RECORD

. PROJECT TITLE: __ S V\AE® (ZDM\—— £ T STAcE :t)
~J
WELL NUMBER (LOCATION): MW 1 /éfﬂa/‘/u, m{-/L wWirha e AVDE e
DATE/TIME: /2 | "r/ 7= / 3 30

WATER LEVEL: /2 /5 ToTAL {ELL DEPTH: 25.°38 WELL VOLUME: M?g‘ror 2 " Well, 0,165 gal/toot)
5.4

- SAMPLE PARAMETER: AOITIVE:
PROCEDURES/EQUIPMENT:  REMOVE. o EL/CIENT UpLVY™ME  FAROA. \wELL ol

PhZAAETEZ LT s:—hn—‘a;‘ 2t 2 Il o s prenlimm e

\]eu = ScTh WACTCy E1SHEC Z cod aF cﬂé’ TEFion BAY £

"L’ PIELAL N\\L/M Lok, -‘ R
e < -
Time/Ball No, Cumulative Vol'umos ( )  |Mater Color Turbidity pH Conductivity (umhos)
_' < e - —_ -~ BT 1 TOD0 B 1 Fe
c 352 /LT 7 anl black  rioovm Suo s €N
7;ot/ / z¥% (Ogtl Ha b ~ QoM £.30 e /2 [P
Qs ' Qaél " v Sz _Yro E/Fe ,
900 JAS8A “ Ve s _S00 B)75
5 75g Y, 5;‘/(/ ' /) T N0 Yo /8
- 2,95 /Dol SO L A v R ) 4
TOTAL VOLUME: LN = 2
’ 7.2 WELL VOLUMES

COMMENTS : 157?;/4//1‘{/_ A/(QM?’ PEe Tropysdns A BBz ..
: 2O FROATIVNG ~— Conygtrm iNE~TE  Ofinn@l  Ern
PELEJPTl e  Oormi /(‘t/4 Ins = o @'ﬁf’ﬂ'(f?; BN sl et PR S el L

AN

Lhl e fANRY S oty £C T LAttt TR i 03y (A T P

?~M¢n \/‘-' P [otrel i e 7‘:-/:/ a2 s~ /‘/I//’f{: \

6a,
(/J = T SfL CACU T T Iy n) Ko rrss LA T 3 sl

b "/5 IMJ /// ,/(.(/I\—t \L'/\’/\"/ &-/L/f /(v/" Oﬁ"’ﬂ//(f/ _/'/,- r/ ";'F"J>/?f.¢'—/6;‘ o

ot g6
e —~F O T AT oy 2 Ao Wl N7 -2 ”.’/‘ (/C’/"f Q ﬂ f]
= ’:;Z—‘__,[Q'
J‘/'///- el - o 7 /n, /- A, i A /{--/w,- '}ﬂ/ﬂ.or,/,..L
[ e pthe e foe
G-25
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GROUNDWATER SAMPLE WITHIRAW RECOID

PROJECT TITLE: SNAE R
WELL NUMBER (LOCATIONY: w 13 Lawn free 4

DATE/TIME: . Z' M/ ¥ / 9 7,4
WATER LEvEL: (217 ToTAL NELL DEPTH: 25 ,35 WELL voLuME: /s 01 OiFor 2 # wali, 0.165 gal/toot! 3. 07 7‘/

SAMPLE PARAMETER: (Lot & AMCS AODITIVE:
— -
PROCEDURES/EQUIPMENT: Bhnp JE Sl igtfn/T wWwhrEg Vo aipm & LEO
wEe &0 o e POFAMETELS T JTHABIIEE viatioe oo
S WeELL VﬂL umeii/ \AL = 5’42—_’\457-,"/ A HEL /97_4/1\«?104 ’u./qa
v/ é‘!#ﬂ\L ey /./’ /K,Am -*@wé g/.f/c c‘«:n-" Dol '
Time/B8ai! tlo. Cumulative VOIumss { )} Woter Color 'rurbldlfx DH Conductivity (umhos)
30 s @ T
' q 3\ | 2 W/&o(&u-:
9 =< Z G4 (o, b.Se _S1o @ 1S
\oo1 o G cier. T biS. 35S & 177 ¢
lo 2z QG, 1 - S1e Boo (11"
A I T “ - £(5 g5 C 7%
Nox 1S o v T 3y 75 @ use
1 2zl : v . — S.5S 50 2115 -
l/q,’l/ 21 af . L - sz o @@ IR
TOTAL VOLUME: v '
' 8 WELL VOLWMES
COMMENTS: no £ loating  Cosstdomm nm e 0.5.fervra/ ‘A, ﬂf'—nkg Pt
: —
Uklcr/: H, S'OJTL occder Looe well
V= z2
£ = |5 CLC
R /l/f /-1//
: el - N -
/A {"\7‘/&// C,/e(,), — 30 QQ@’L«/‘&'J /715.~
3 ~'l 3 - . - -
[V e .
//;’ ) ;)C ,’ IL S 60 X235 /’25.,_:
B B - Vs Q Se . ~
- 6-26 S e /&0 ~
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GROUNDWATER SAMPLE W!THORAW RECORD

PROJECT TITLE: S lae= /‘?é/a— 77 5772,:";;_;7::\/
- ,

WELL NUMBER (LOCATION): s ot ot (LAt Sre e L)

DATE/TIME: Finpnw 51 . -5 =

WATER LEVEL: <2.z”, TOTAL WELL DEPTH: "'~z 2- WELL VOLUME: +.3d (For 2 " Wel 1, 0,165 gal/toot)
LE PARAMETER: &4, Z./.., S EXPA MAOITIVE: Aot 6/'C'
SAMPLE 7M. - Zrid . ANy (o) ——7 2

-

 PROCEDURES/EQU IPMENT: Devgyr

VAL oS N SRATES A nt o e o
A @I RS T STABICIIE

O AP rr) t s o ) AL 3 Vs \SOLYry &S

VSRR, ST A S ARl € 7y p///u L frl.  TELLoAS AL
dp =yere Mivife £pht

’

. Time/Ball No., Cumulative Volumes ( ) Water Color Turbldity pH

Conductivity (umhos)

_ ORI Eas o7 mo

/5 Se — — S - Parroa- + 50 e
IS 50 =2 ek B myn _Drecay 385 30 (PFc
1604 U At ‘e . 2 2.5 () /7%
/€ /3 £ o) /7 /335 8o @ 17C

/63 P 5 Dy 345 Qo D )%

(L =z VEA X z LS zso @ (7°c_
o2 o : (0 &~ - . 3 &5 A RS
/51 U o ( N o ds  Zeo &2r7°C,

TOTAL VOLUME: |\ GAr ' :
f .21 WELL VOLUMES

COMMENTS: _ AO Ao pbdrsp/l  Dmpf Tl o  f 7S TR WP el

Ao ASD T DL D7D 07

<
Y% bats Lo b "-/m«, A t._/f// Cra) cpifsoredey> _1/0¢ sk 70 52 Are)
S _
bR L LVEL l~ -l

Hyor Mejsc . B PLES  TARKES 1M EpeerEy P

(A= BAre
—

\’ -~
PEr Mol . s Pl | TAKEy Ll L @ ET Yl e g e D

- e
v

Exr®AcT  chAwmp LtEs T s Flom S€cg /D) Lt oniged 1o hipme T F2

/-"F-z

SdweLg ¥V /6’
W/& 14,-4/ /70@/:/" L ATER LOVEL MAFFER FTamPlLialy /5. 57/
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CROUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: SV (e

WELL NUMBER (LOCATION): Moy 1Ly (L Awsfio u\
. —
DATE/TIME: 20 0Aw 371 /11, 1%
7+ -
WATER LEVEL: 1_S3 TOTAL WELL OEPTH: Jb,th WELL VOLUME: /, z(a,#or 2 " well, 0,165 gal/foot)

-5
SAMPLE PARAMETER: INOECAY e S + AODITIVE:

PROCEDIRES/EQUIPMENT: 2 EMoVE  SOFEIC/EuT  ATEL NOLVME [@on—

wEi, Fot PARAMETERSE —To ZTAWCI12& Mirmu— % Weee \/aowf':./,

VSl %S ST alrie FrsweEt. 107 pH ETEL ‘7454/'ﬂv~p 3/15,4”- /z‘/)/
UL cotleetna Liact /Q‘rév N\ [ 2 A doz/t_bf(oi Qﬁ:ﬁ{f{ ,

Time/Ball No. Cumulatlve Volumes { ) Water Color Turbidity pH  Conductivity (umhos)
g_-'QF: bo %IU'Q_

\‘oto - —— - Songee Lo Q!L%_
16 ey 2 G CTEre. _ = Y __ 4o @ fc_
1L 5% b Coan v = Y3y e s
YR Vel . ~ 440 (o /65

TOTAL VOLUMZ: Q ChAr -

g

F WELL VOLUMES

COMMENTS: o AROATING _Cor/TitniinlarZ s, OZIEAHTN Clors OorcHice
WATER ,‘ M) pNEuAt ODoYs NP TED. '

A O S . A

TmeE - | Moo
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GROUNOWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: S VAFES
WELL NUMBER (LOCATION): Were O (L Lint T8l VE B>E8 - BAcy e m/@}
oATE/TIME: D plany ¥7 (S:35) §
WATER LEVEL: 3.20° TOTAL WELL oepm 1497 WELL VOLUME: L. {Jga/(For 2 ™ Well, 0.165 gal/toot)
SAWPLE PARAMETER: &bﬁr/W ‘M Rl oimives ke
PROCEDURES/EQU IPMENT : E;move Dt 1 F e !l folpmime R g e e
Pacamerews (~T ¢ s bos nA/) <Atomp 12 €
Sirple b WOt [WOr. . Pt e

Time/Ball No. Cumufative Yolumes ( ) Water Color Turbldity pH Conductivity (unhos)/ﬁu_.r(,"&)

So.o Pl'c

agm/ ~ 1 gt ok pene 2 94U L’Iﬁ 55.0 (4

aloa/ ~ 4 4l v U gy 430 60-0 (Lec

’JO‘?/‘SO 4'4‘“\ ! ni,q,a 5.0 (5.5°

09/0// ‘-H. L &;\ " " " '
Shorm e E

TOTAL VOLUME:

s WELL VOLUMES

COMMENTS :

G-29




GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: SJVAF™ /Pv-’AJFZ’ T o T \ ‘

WELL NUMPER (LOCATION): “Mw J O FtRE (LA 1wt S A EA FACK AP A s

OATE/TIME: (2 Yawdp / 78 r 7¢O 5
WATER LEVEL: ¥ .77 TOTAL WELL DEPTH: _4’_7_<_7 WELL VOLUME: ;J."ﬁ»"“ 2 " well, 0,165 gal/foot)

] :
SAMPLE PARAMETER: LEAD ‘MOITIVE:

/e CAIC = . .
PROCEDURES/EQUIPMENT: L EE P OE  \SUELIC AT VO opnds s ANE

ol TARAMAETNER § o TRt e MMiaritmuan. B W ELL otynFs

-

M TN Se M ENElL B Spip s SO7 Q//V(‘f‘."(. 0373 -,v//i"._:,('
. { . A rd 4

7

Time/Ball No, Cumulative Yolumes ( )  Water Color Turbldity pH  Conductivity (umhos) C’f
, ) - ' | woafhee ;w o<,
o LED OG.7 Emﬁ naa 'Z“zdo /’Z’ v

/b oo S Ay - - Z.t5 290 AO,5°
/L ‘o b Chz__ e ’ Z.20 _LS0 @ _/LCC
S T L r_Z3e /80 @/é"g~

NEAREA Y 17 CAL— o v By Y0 Pyl
/5325'- /5 0oy ,r ‘- A3 /L0 @[&,
(6: 3g - /Y Car " c 3 /oS E e
/b oD 1 LA " . Z25 J/p A /S‘

. TOTAL VOLUME:

’ _ WELL VOLUMES
. COMMENTS: a y OR L% A

FEorrl_ BALLX
N MRl £

Ibels” 24 it RE D 0% __ResS soc & fh°

Ll se w 2 VT i ' 2.35 €0 F /6°
55 3 O L 335 Kol s6C
2% 330 " 335 35@7¢
1707 R G : 3.35 g 5
/710 29 LA ‘ 23.-3S s - jse-
/224 2 ga ; : I 40 0 & [phe -
722 45 2.3s o /ST
/T ETL - S~ sAmpLe =1L ] L

% 1

WATEX Lever  §. 79

6-30 T = |7




GROUNDWATER SAMPLE WITHORAW RECORD

| PROJECT TITLE: __ SYAFR 23 -6
| WELL NuMeer (LocaTiony: W - I Fir- Guy . A =
oatesrTive:  FIm. 4x /g8 ;. ,
WATER LEVEL: < € (%roTAL WELL ozpm:/z’gé‘_‘ weLL voLwee: |- A4l (For 2 % Wel 1, 0,163 gal/foot) (15 Z;(,‘
- . SAMPLE PARAMETER: A\ﬂrﬁ"""”T'. v ey . ADDITIVE: '

PROCEDURES/EQU IPMENT :

Time/Ball No, Cumulative Volumes ( ) Water Color Turbldity pH  Conductivity (umhos) .
> -- = FHO G TR gurtus v
u»rrl/a o — o dGs 5 el )

C o] : - decke D, 525 380 /4T
/3 ~3 4 o 525 3% [5°¢

Rioq) T\ M ik 5.45 %3 16
meitf2l o~ ¢ Gg/ | » 5.65 310 |57

' n.: > 771,2:

TOTAL VOLUME:
’ WELL VOLUMES
\ COMMENTS :

Kﬁ»umf 3.5 b al preasellin bl o2l Q@L rhwrenty g (e £
_%(L"‘t LOP} i

-

Mo M b ok A& - e NT

L]

(Bﬁ':tﬂ uﬂ[ 750 NL\T

g' 1'5 ! 'V] a*}-, {”ﬂll«l‘
M T 1B

-

| 1
G-31
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GROUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: S\FR (2l ' -
WELL NUMBER (LOCATION): Mw i) FI1RE ~rRAmive, AR FA—

DATE/TIME: /G NAue/ [ Beo '

WATER LEVEL: T ¥ T TOTAL V(ELI. DEPTH: /_{g_:; WELL VOLUME: d 72 /;or 2 " well, 0,165 gal/fooﬂ

SAMPLE PARAMETER: . MODITIVE: 2t

-
PROCEDURES/EQU IPMENT : gﬁﬂ P SUFEICICAr T Votume am e Eof .
—EnOV PARRMETCRS TO STABILILE onissicaga. D wree :

Votum oy c»l/('r-‘m« -C‘fgig ‘
E.ﬁhcg Lt‘l aH Me_\‘-cr . ’/) Spri ot llic . -

- Tlme/Ball No, Cllulaﬂvo Volumes-( ) Water Color Tl.rbldl?y_ _pﬂ Conductivi fmhos) )
-l . : : .f,-’-'f—’,f"“ 'a:,:..t-—'
NN e b — S0 (7de o
a2y T Che - ‘ — ",‘30 £2& @2 (b°
/3.5 € i}_gé / — 585 455 @p%

1z H'LL. . /;;..\Q ” " ) - s.¥5 Yso @ (6
1z <o § L7 » L — LYo Hzo @/é;‘,*

ey DV bt e - £.%0 (/00 @ [s e -
€/;f;. LESS At #,/,L,\L e
TOTAL VOLUME:
’ WELL VOLUMES
COMMENTS: __ a/n  pro7r1omtlrl SuRPACE fiips o S EEns -/ B
—DLSCHN LEE WATERL :
re  wisee! adars

] 1z e sume _

I Zo 10 6,0 L4 — 5.5 3220 2/

e TS L:n - S . Z90 214

(4 >S5 'L%@;L Az 5.85 2o e ~
14 41 (3 qd' " S5 20 (=

4 47 (4c5o.P ‘" $.85 2 &)

1Y SS {S_. s " - 5.5 10 atb

5 06 g S v — S §S 200 -

/S5 Db = - " - 5855 90 - b -
/5 10 1§ .« : — §.8S .gp b

/S 20 (] o o - 5.%0 - e
/5-?0 7—05)0-—[ 6-32 ) 5-%9 ,S¢c ~r e

S o z - 535 (30 a¢ ~

it _
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GROUNOWATER SAMPLE Wi THORAW RECORD

PROJECT TITLE: S JAFR ( Chace IT  SvAcr T b
WELL NUMBER (LOCATION): _ Mw/ -uz.  [\RE T2 Auysa/e Avci
DATE/TIME: € Oam €2 [ B ZShm )

WATER LEVEL: /2 £3' TOTAL WELL DEPTH: /5.0 ;usu. YOLUME : 010#?‘« 2 " vell, 0,165 gal/ foot)

EX3 254
SAMPLE PARNMETER: Moo e . ; Tor de. 0OITIVE: 2%
, ST 2

PROCEDURES/EQUIPMENT ;

Al A EA Lo L

2 Lfdzﬁ-r- = WEet Vet iummE =,

7\1«: W S T AMETCH I JIrEL 707
. . e

Time/Ball No. Cumulative Volumes ( ) Water Color. Turbldity pH_  Conductivity (umhos)
. Suetrder /o (& r5cC

R ®o e /S T : B yrriane , 0o B L°C
BRI Sy A - s > soonms Y5 /90 @rso,
V:dsSpm /A ' >icenrv 445 730 £ |o<r
%l / 16 BCa L X gl 135 @ <o
8: U /22— : Ry ' uds /95 @5t
%S/ B b Ein r " dos 135 @ yoe

TOTAL YOLUME: b e

’ 2.57 WELL VOLWMES

COMMENTS ¢ Y2  SyRFheE  Ereri.  <HlfFEMN ap  Elearr ate  Co vl ps sylaryr—

TPIE CENTT o <udFAlrf 2 F SE BacD - nm WA S Fins ypa A

D AR TIL LA £ o=

P X i . N2er It Bottr

[
AVOC;//V&;[ Ay Az > 4%4/5
Vi
1. e

ATl Farcpde o6 ¢ ALy I 3. g o

2 y
(4"- [3

G-33




GROUNOWATER SAMPLE W! THORAW RECORD

PROJECT TITLE: _\SNAF B Thasr IT= Srace =
WELL NUMBER (LOCATION): MW - 3 Bacnccomn wlEl ANV
oaerrie. Y Jem £¥ [ |30
WATER LEVEL: (.4 5~ TOTAL WELL DEPTH: Z</ 13 WELL VOLUME: %/For 2 ® well, 0.165 gal/ foot)
SAMPLE PARAMETER: mﬁ’/“@:r; Rt e Expryc - M001TIVE: AovE
" PROCEDWRES/EQUIPMENT: __ Hpvd bing, (“rereon Execn )
A \\n

fln/Ball No. Cumulative Volumes ( ) Water Color Turbldity pH ~ Conductivity (umhos)

al ”1‘/ o o - — = (‘.3’,&#4:52 3§ @/9%C.
- f ) Tz o zo°CL
. oce EammNzo (@ Zo*c_

g0 / 7 e b s Yor Sz @ /Tre

n'-ssIL 14 ~ 7 5‘4- o Qe 420 21 @ lﬂ[‘:

W/ 38 - da . fe0 “zio (4
4 ~ 4& " 435 _ 3L ® 15°

TOTAL VOLUME: Y /be 4

8 _4Y.3 7Z WELL VOLUMES
COMMENTS :
Kinge poaced ' s o s padl
A} R
L 449 ¢ |2 X4
Y AT e -
s wed vl -
4
/ e < Dwk oz (o )
8 N
}J' 'fv-’/ 23 ., /,ufl:.// 11 pr L ‘_),—'/Z‘, f e / 1// // el /’
7
/ s 7,‘4‘_/ ,0(!0
AT e rro0 (%fed ! - - - AL, 0 \'lu'
S—
G-34
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GROUNOWATER SAMPLE WITHORAW RECORD P

. PROJECT Tmz;/-% /

WELL NUMBER (LOCATION): _ /
DATE/TIME :
WATER LEVEL: [[. 2O TOTAL WELL DEPTH: /= 6T WELL VOLUME: <{(For 2 » wel1, 0.165 gal/toot)
\Jr -;’ L AR E v Sorravdl o
Wk V0 sapLe ParareTER 23)
e e .
=f " PROCEDWRES/EQUIPMENT:

-
A0ITI

'
-

Time/Ball No, Cumulative Volumes ( ) Hﬁ4:; Color Turbidity  pH Conductivity (umhos) j__fE;‘

VO &t

L= - _ s @7
C e laa D iy ~ 42 &0 € fgec
AP o 2 “yennl’ / i —_— 4ys 50 il

w5y - Aok /S v — gys _ So o

TOTAL VOLUME; BE rmna o VE 9/
n ’ / WELL VOLUMES

COMMENTS : /
7

v
/

G-35

e » N prrs— - '" Ill I | I I l'l - . 2 " " " ‘



N A N
n

SAA-FTE=

GROUNDWATER SAMPLE Wi THORAW RECORD’

Sy WEeL votumes

PROJECT TITLE: Bl
WELL NUMBER (LOCATION): _J/Mlw 47 iy s i
DATE/TIME: = QA= /1L 2O
WATER LEVEL: /{70 TOTAL WELL DEPTH: AT WELL voa.uue:'f,t ffor 2 ° Well, 0.165 gal/ foot)
SAMPLE PARAMETER: AODITIVE:
PROCEDURES/EQUIPMENT : ve “ VoL e oM wWE L
> £ g 7 PV AA Y A

a /,ﬂzJ\, S| ST X3 pacetER L5 HER
4 . ’ -

~ Time/Ball No., Cumulative Vol.ums ( ) water Color

Tucbldtty * pH  Conductivity (umhos)
) SueF 10 < [b.5 ¢
el il -

A2 BaIr % 265>
o tt 2. B oAl o : dys S0 & 1o
152 ‘3 a6 AEM - Yy SO0 fle*-
1o 57 Lavs v — Y50 45 Clp.S .
’-—' °S~ ﬁ f:_* (‘-. . '_.‘ - i'_s.b qg R lé.s.g-
TOTAL VOLUME:
’ WELL VOLUMES
COMMENTS: __ /0 VISIBLE JSubface Frem o SHEEN 0N DIScrtsd
WATER NO NOTICEARLE ODoLS
ShmfLg T E P [T 0 ¢
a2 L€ DEPTN: (B0
G-36
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GROUNDWATER SAMPLE WITHDRAW RECORD

RAecx (zu7¢
rMmudE L AvpEiLe Y

._ PROJECT TITLE:

WELL NUMBER (LOCATION):

oATE/TIME: /< \NAn, w7 / 1t/
WATER LEVEL: ¢ ¥ L4 ) ToTAL uzu. OEPTH:24/ /7 WELL YOLUME: Q_/Q:.(ﬁFor 2 " well, 0,165 gal/ toot)
- SAMPLE PARAMETER: e NDITIVE:
PROCEDURES/EQUIPMENT: 72 £ s o\ omu s 2 1 mr \JDE Lo f7 5007 LT n, e i oo
T TrATEN e £ PAZANCTELS s alC  PEDISrip e e
Nt eeo 2, \JE el .\/ﬁ,,‘,fh.:.-;
Time/Ball No, Cumulative Volumes ( .wafor Color Turbidity _pH - Conductivity (umhos) .
__ e = R
c 1552 sl [db bows v Bt 535 (50 7% i
1b:05 1_‘7\51 u v YEC 1A a6
16216 S et hone 4.5 10¢ | 20
. |5- 15 4,f.1 » . 4y 2 200
B 183 YA " R KT
B U2 L Y A b » 55 pe L 165
{t- 4o b7 :-'w\ ’ ’ §30 li;’_‘ 45
(- TOTAL VOLUME: ‘
- Y WELL VOLUMES
A COMMENTS : .
Used  poactrlde prep dn il pueat B o £00 aLlfimin~
fd ofF all ta;;&:"'(.['w‘di\ s's Vsl 4 foeed = wE,
Wy ' '
. — , —
T L wh 24 u v T4 B:T 135 e
e o » AL
¥ 2% d A . - 4w W2 96
(719 R ¢ ¢ 1% 15 75
| (2015 1% A\ L - =25 145" 2¢
1319 12 3 ; - 4F0 T o0
IR BT . : L5 17 S
L% TR oo ' > IR
, i1 == PooAn !G-37 ’1 rJ tie5 51
"




- : . <#, -
h GROUNDWATER SAMPLE Wi THORAW RECORD v

PROJECT TITLE: _SVAFR (Puter 77—t rr =\
WELL NUMBER (LOCATION): v/ -dy -
OATE/TIME: _S JA«/ X2 e/ /s )
" WATER LEVEL: &/ 2 Z-TOTAL WELL DEPTH: AT Z5' WELL VOLWME: %%Iror 2 " well, 0.165 gai/toot)
SAMPLE PARAMETER: Vo, ~ /oire “Brr v romope ODVTIVE: /e t/E

- ~
PROCEDURES/EQU IPMENT : BAL WFl yaTIe PARANETEN S SO L8 E (24

Ll oyE N N E L NOLun. B s e g

e ‘} T o A B £l Joy ‘7"‘ s o TEF e Bac i ft‘%ﬂ’('w ///?/-fc
7 > 7 > N

-

Time/Ball No, Cumulative Volumes ( ) .Mater Color ‘rurbldlﬁ pH . Conductlivity (umhos)
”/‘/ ' ok FAcE | [ZO @Y,
. .. ' i

- - Eneron. - 406 1S
| 1!«)th[’.’> ' Daer bk >/00 v o 19 20 /25
/(/‘5///1/ * re ,4/10 o 67/,’/0 ‘c_
/'Zsf'/é'd . T Cbr e ,r . sy Fo & ), e
st /50 - . - Yo Vo @ rfen
//? ‘ . A (C;Oocm/.: o ” 5//0 79 //‘?'/z.,/_,, C

/500 ——w cppre
TOTAL VOLUME: o Coamg sage

s .53 WELL VOLUMES

COMMENTS : A0 L2 27 apf ™ T 2y Ao s A & opse KU(O Al m .
TAre€d -
T Al erse g  PRESENT
Dpial NIl A T /’-L\
/
Ayt 'jM/a[# A/ s} Y V) Ay <

8/ Ba !
Per H.C g L s = 2 s hetlles
LFyrgAcTA%RES €1 €7 . N\ Y [V Eahles
LRy S

C,J)'. r o SAmi s fome fo'aT elf saned volum€

S AT VR A NS S Eco /ﬁ puked  voflume

AMNArEL LEuES (o€ L 2 g g (TR
DL BRILEL S DISCARDEQ FEFoRE Filrw/wb S€COnD L0 ut lume
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60
¢ - ‘1.6
GROUNOWATER SAMPLE W) THORAW RECORD
PROJECT TITLE: T /’<~'”-\_
WELL NUMBER (LOCATION): MN Y (Lﬁwopu L )y
DATE/TiME: L AN =71 /1o S0
WATER LEVEL: 4. TS TOTAL WELL OEPTH: /§125 WELL VOLWME: Q_e?_a_/(sor 2 * vell, 0,165 gal/foot)
SAMPLE PARAMETER: . ADITIVE:

PROCEDIRES/EQUIPMENT: _ FMovE SUF FIC1 T VoL uril FRom __ LELL

Time/Ball No. Cumulative Volumes (G- Water Color Turbldity pH  Conductivity (umhos)

Suc€ /30 - K/

/70 <o . BT 125 ",
2055 Z By ™ U3 tpp S
/AR 2 “ = et P (Py5¢

720 3 -T— Lleay, T diT O
// 55 9 i B Yz o (5
U 5> [~ t - YZ5_n ()5
TOTAL VOLUME: /T ,
s~ WELL VOLUMES
COMMENTS: . arn  <2e oA T rii" CoNT At T OBSEL S O -~

U CHARGE W ATE L
R ehArIC ONOR WNOTrED

SAMPLE (ConthA velS ARHE L uSMNGD St
War ¥ FRopn twEre BECOLE SATNRAOLE VoL amES
ALE Cpe e 2cTED

Fmple _depglth ~ /g°

Mé —fme. A /Do o
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GROUNDWATER SAMPLE W) THORAW RECORD

PROJECT TITLE: SOAETY,  Chrse TT ST s I -
WELL NUMBER (LOCATION): M- dS [ Laur e ‘-J-\J -

oaTE/TIME: % \\m 13 //w Sso

WATER LEVEL: ;ng TOTAL weu. DEPTH: /.¥F%' WELL VOLUME: /5 (For 2 ™ wWell, 0,165 gal/foot)
X
SAMPLE PARAMETER: g/voc, /vpe. - popic s Lr MOITIVE: ___n/o~e
- e 7
PROCEDURES/EQU [PMENT : AL wWE L PhAAr ETERS T r26 o

—_— Ny \otumEw ptisfimagnd, OAnaTrE g KLE N0 A

MSI2N e T omereR | mnced ro2 ol rmeres | TELconl gliid Pug€r s #/2s ~

-

Time/Ball No, Cumulative Volumes ( ) MWater coior Turbidity pH Conductivity (umhos) .
: . sww—?#%gva
[

b

\2: 50" — — = DATen— T/
251 /= gp_mégﬁ_,woo S5 29 @ e
(Yoo /1 ¥ . I r 5.0 70 @2 sec_
1¢4.90/ 19 B CAzL 'S e "
”‘”"S(ﬁZi | . T v 5.0 70 @ /5S¢
1 /5> oo ‘e To & <o
.34 b QMad . _
35 ' ¢ s 70 @ -5
TOTAL VOLUME: Al Gaccous '
’ = . w7 WELL VOLUMES
/s AP & :
COMMENTS : AA? 'p’ﬂé‘/'/"./\ Coﬂ-/QA- r/'?(n% 255/8/’({ #cw\- Ja "4": "
J‘/‘/‘aﬂi\‘\ P Y - o ~ PP 4 '

/Eg?v-r-cwc D';:-—-' ~ Qb BT \
/4/0/,‘7//3///: c AsFe Vo Y

/- B82
Prr. He .. C oD ~ z e LY,
EX T AT £/ €272\

Fr oo .. Fz,JLI ) 1 e LL“"’//ge

X C o~ E) copnTi€ £ TR Rom & e LS - Zpie

ET £V F2 o~y o i sl a2 en s N ve G Ly e
Z RALL c T tm ALV PEEpIE  Kpep sy € T regir ALP ool oee
Wil tevee AFrreys Aave o C/._TO -y 7T
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PROJECT TITLE:
WELL NUMBER (LOCATION):
o Thw$2 / YOAE =

OATE/TIME:

GROUNDWATER SAMPLE Wi THORAW RECORD

S/ .
SNAFY, (Al

rmuw 4SS

Lann Frec

WATER LEVEL: £.45  ToTAL L DEPTH:
SAMPLE PARAMETER:
PROCEDURES/EQUIPMENT :

G ven PALAMETELS Te

i ‘l‘f

- ADOITIVE:

/3-89 WELL VOLUME: /- < (For 2 " well, 0,165 gal/foof)

B ripye  SuEFIctEAT Wt ER_val e Lol

"<‘T3H‘1/ 42 E At M

WL

VDL wE S,

~ § A
L ypSr JCT 23 ereR F’/J’r‘/ég__q,e_a&z:ﬁ'ﬁ._

| Time/Ball No, Cumufative Volumes ( ) Water Color Turbidity pH  Conductlivity (umhos)
537 - A BT
1450 e clir  — s 75 Y5
/4 5t/ 3 ’ — 505 _7% i /5%
-SAY) [~ 0 — Sé 50 s e
15 Z32. q ' — st10 8o (- /35°
' /8 T — S/ Fo -~ /5°
TOTAL YOLUME:
s WELL VOLUMES
COMMENTS : Ao  Ltoattv b  CONTAMMPBANT SSELUED 7N

wIATE £

T SCHNLEE

Sampling, depih o GE+

Slmw/e. A/ﬁ'?o hr
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GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: _ SO Aew Corace v _Swacc 'IJ:\J

WELL NUMBER (LOCATION): _ Ww - G Al e roce 4’}

oATE/TINE: ¥ Onw 20 /(oS0 lhe)

WATER LEVEL: ¢/ 2.0 TOTAL WELL DEPTH: \31E " WELL VOLWME: /.57 (For 2 * well, 0.165 gal/foot)
SAMPLE PARNMETER: obofor = /o)t o, . St HOONTINE:  — - Aenss _ S S

PROCEDURES/EQUIPMENT : Vo R R D N P st /oAt FrPcar LELs. F2¢ .

TR AT, o = gy CTRD 14 1> P T P ud ) A WL tJorUaE. <,

VS TR ST el LS st on p el el pny A LA
o . K4
L/j DVrreyY s,/ ‘ﬁ/hv/

- -

————

Time/Ball No, Cumulative Volumes ( ) Water Color ' Turbldity pH Conductivity (umhos)
: SoekrcE 7000

_(_6_55/ _— : - —_ T Bemee—yr00 Rro
L35 2,  Lem. sisf oMV byy _ poe (@)7.5C
(.00 s - e Az ¢ ~ISNTU (50 [0 é 7oz
l7‘0¥ 2= C ‘Y CdS  sono @(D’C '
(7 ot S e o e €. 45 _(roa 2 reec
o ‘ =4 . e : L ¥ _scov @ 0

17: 0O S A

TOTAL VOLUME: b S
s S 92— WELL VOLUMES

COMMENTS : NO  ES pldr/r/ S e s sl oy Ml 7T CETz 67 BN

STenr)L NEEANAN 1y IS~ rC

SA*Tc & Dep T SL

- D E Tt s 1ITI N

Hloce ’/ﬂ VO  THPHrS 4 A 1A T 2 s vr) LA T,
Fr2 o7 of L ety o £ . .. T —~
SECc st P Pl £ LT FT F

-

& Tl c ot JSCRAIY e aps  Elpiee Mre S i oS

S s, D Jr 7t € -

—

Y
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GROUNOWATER SAMPLE Wi THDRAW RECORD

PROJECT TITLE: __ S IAFS b )

WELL NUMBER (LOCATION): _ Ay elin  (lAWDFIU 4]

oate/Tive: [ (o TAN €7 / (706

WATER LEveL: 27  TOTAL WELL oem 1375 weLL voLwe: 7.5 (For 2 = well, 0,165 gal/ toot)

f. SAMPLE PARAMETER: ' A0OITIVE: 7 4

| PROCEDWRES/EQUIPMENT: K EM OVE.  SUFFEICI EWT ko lumg FROM __wELL -
Fol Ly PRRAYWFTELS To a’—fﬂusz

= wiEte Wotumes (n 53&03 . a_zmt_mﬂ&ﬁ_ﬂ‘{fl_w

Time/Ball No, Cumulative ‘Volumes /), Water Color Turbldity pH Conductivity (umhos)

Sul- oo H.S°c.

Ao - | Bartem Boo 11 *C .
= 121 3  rlERR. _— (@SS _Boo @ uzep -
1% (o " Lys _(£6S50.8/1.5° B
LYl . il b 64S _Ss0 Ep°
\Jox = L = (.35 _Soo (Pras
| L2 15 X - b35 490 P S
| (139 1% 630 490 @ )i.<

TOTAL VOLUME:
| ] f WELL VOLUMES

COMMENTS : ALl Bt TN  (OAITAM INANT S OBSECIED NV DISCUALE
WATER.  =TRonea alefnlc coRdl . .

shAwple Yime 17 30
deprtn ~97




GROUNOWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: _ S5 ) AF R, élﬂh—s: I STAsE -r-r-\

WELL NUMBER (LOCATION): _/Mw/- z/;/é.wjgzg <

oaTe/TINE. @ ls V3 /9 S hr)

WATER LEVEL: ‘5_'-_/2:"-’-701& WELL DEPTH: /J. 2C WELL VOLUME: Ag_[;v(ror 2 % well, 0,165 gal/toot)
SAMPLE PARAMETER:  Ayncs 'ﬁﬁr.}-&,‘lc ermofer WOVTIVES .\ fons '
PROCEDIRES/EQUIPMENT: _ BA/(  SicEic .cof VOLYME £nf  PASAnsrrfir s o

smr} o £ Of Mpasrimuan, B WEre VotumE-

YA RT® _SCT pmerecr,  FisocsL 2o PN o> wA-rft AL E Tpﬁew,g/«e’.c
d{Pyees ~ixns ElAzE .
Time/Ball No, Cumuiative vOlunos( ) Vater Color Turbldity pH Conductivity (umhos)
Swikt; o0 & T

" 9rzon~ | . — —_ -~ = Erom el -
3/.25hr )wm Zent /00 4y D3 g/za A9
22793247 ° r . " S os Y zo ﬁ;{;rc_
T3> o5 3 G a . sps 2o Rioy
43;/5. " . Sz0 _H2e @ ro
Pug AU L Sz Yo Frose
1:4z2/ 54 b et R v_ Tze Hze P ror
?.d= /59 : . i Szo Llpe=e Ty e
TOTAL VOLUME: b Corcow s
! 357 ' WELL VOLUMES
COMMENTS : NCE FloATiNN€E o py79 mronsr o= .¢B: CEoveET,

NO oTilelAizL g T R

Moueer o LAyore- &l _vip L=
PE— A ¢ . LTS > N f bote o
Eimdberipiea : £t F=z V d 1/ ba7T7cs
£r,. Fg— ,’
telce o Lt g TACEos levinifBiaT ELy AT (A7 EML
F il S UL prnspl 1) S Asariep e AR )

ZEcopen o/ mrixdD DL E el o 27T £ L7

[ (ASH AT RIAKIED WUIN s o ity BOrW . v Wt L3

At Figer ) VAl Distsopsp B riwied o o Lev £%

Brorg z2i s 5 S wanp vli =-
Chn e £ e S
. 9., - °
ST T € L
G-44
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_ PROJECT TITLE:
WELL NUMBER (LOCATION):

GROUNOWATER SAMPLE W!THORAW RECORD

JNAES (u,lg\

mwg/gz [ﬁwaﬂLL L

DATE/TIME: Zosamw 972 / 9:20

WATER LEviL: <4<~ TOTAL WELL OEPTH: )3.2% WELL VOLUME: _/‘:7_‘?1!&:-' 2 " vell, 0,165 gal/foot) 5> (. SL)
r0-3%
ADOITIVE:

SAMPLE PARAMET
PROCEDURES/E!

IPMENT: PEmOUF = SEFICIENT Vo L vl  Claa WELL ot

FOQIe €T ) o, TN g 128, WM~ S WL AN -1

PEd) - PP TyEen TURE, P @Ey (Ul Cootlec bi.r S £ [ pfa oty

qgl/fy/vbﬂ c‘.vr;é,neh l/fl 3 ST wFrt’/f P/le,-—ér;&
77 -

Time/Ball No., Cumulative Volumes { ) Water Color Turbidity pH Conductivity (umhos)
- . soathest YIS W 7
#95  Barangyss @ g s
937 35l Clhargry 252 4% _ 9%
955 € el 14 o 4§0 3% 2%
/0/0 G gl 277 s7 s00 300 7T
/02 ¢ /el 7 0 7 509  3%5  9.5%
(04O /5 el /2 2/ ) %00 3/5  9.25
20 § < /Y oA /27 47 s.e¢ 315 Fas
Hoey 2154 22 27 2 500 35 Tsp
TotAL vowume: 2 ' Axf
f__ (! .-75:> WELL VOLUMES
COMMENTS: M2 _FtodTinie  ConT Irvsy ANTS ___253—5&/55 I DiScsdZe &
W NTTAT . Al sy e Earet O Lrogdrmgyttt, O©OSnl e

St PL€E  SE P "q’

SeomOf Tim£ (/00
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GROUNOWATER SAMPLE WITHORAW RECORD

SIAFEw é‘ﬂﬁs’ I S:rj\rg?\J
WELL NUMBER (LOCATION): Mv/ - U<
DATE/TIME: A by < [/ /Jo - Bo bir

WATER LEVEL: 2.77S ' VOTAL WELL DEPTH: Z4 4= ' WELL VOLWME:2.J7 (For 2 ® Well, 0,165 gat/foot)
AN 4

SAMPLE PARAMETER: dz’cqzlf%'_ Ry 1l £7798 MOOITIVE: e~ E /“F’E'\-’ =\
hd - '

PROCEDURES/EQUIPMENT : TBAIC SUEF'Cop 7 SOy~ T R IR Y Eruert

PROJECT TITLE:

DAL ANMEIE L & P THREE WIEho. N\n G WA ES o NIy

A/ -, e

Lrexlesd 107 Pk na » £ L4 L LT AN

PY Ay fp iy L Per

Time/Ball No., Cumulative Volumes ( ) \Water Color Turbidity pH Conductivity (umhos)
1O g - - — - ;2..;?:;-:“:-&;?3‘;’::6
o d ?TL?:. B BlS T Serarv S {0 Zos 7%=
o = g | '
205 %/ DARL At A/ > 00MS 5 55 zoo & " s
9 Ll G ‘e fr - &5 LT0 /B lse
24 2 e gl 95 Plse
-.Lq /c} ahp . ) G 3. 50 s6c (@ lbSee
b3 L2 G b - ~- 150 .S
TOTAL VOLUME: (=2 ar)
f Q.2 WELL VOLUMES
COMMENTS: MC _ wOTIc £ ABCE OB oL S,
e Ll oA TING  CoAlTgmme sctipng 7" € in.L £ LVE N
/103'_/‘,:0 15 Gt DAL B é‘_f,'-‘;::j,.‘ e a5 (217
/4 07r/ 57 ! .c'op:;-;l 5.5 /g_o‘@ 77 C_
LC /S ez gl BR/ r 5-.5o /ro e
oA mjy,/ S. 50 /70 K r2°c
/i 2 Gk
i 24 GAz- z 7 550 rco @ ,7c
e 27 £ Az .. ’ <.50 /OO0 @ s
L 20 g - S Co (e
”33'0'/ ) 27, Gl ' - S. 20 /Co & rree
ShaweL e Mg HBO
) : iy .
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GROUNDWATER SAMPLE WITHORAW RECORD

] PROJECT TITLE: _ 3 Narss (TLILN
WELL NUMBER (LOCATION): T4
DATE/TIME : 1/20/9‘-} J205. .
WATER LEVEL: oy’ TOTAL WELL DEPTH: ud 43 WELL YOLME: 5.79 (For 2 * Well, 0,165 gal/foot) 11>

— —————— -2

™Y SAMPLE PARAMETER: ol Cntngie S - . MADITIVE:
PROCED\RES/EQUIPMENT: _ PEniovyE sucFreibe. \hcSe VoG Cloe~ \uSoo. E0Q

@gwtﬂfgs ~p < e 126 A tee T wWELte VOovueS o (,/5

’ __;Am_ie:r /-"-v—étL7 £LrsrE el ro7 L/hf‘rf(tf UL _[p\r,xr zollzefon e

/ ol f/cp["q'n /2 4»Ll\l:-(f y pl‘;.-a..v.d V) vpr rinC. o e

Time/Ball No, Cumulative Volumes { ) Water Color Turbidity _pH  Conductivity (umhos)
. . K - TR

/205 - - - R e L
|2 s Ca— CEdo — $25 _3SC @£°
- EZU;EMeA-\r FaLveE " ———
14 the 3 Gar Coier T 370 D=5 @IS
121 s p CHa v — S0 3IBo @ \CC
Frd A Ch L — 505 _>29 (e
1S 2 1 ehL L Ses Fus (B _\Qge
1S S 1S et v — 505 __3%0@ s°c.
TOTAL VOLUME: 'S oA
# %, 96 WELL VOLUMES
COMMENTS : Mo  FioAtiNG (on TAT NITI=S OBEEVED (N Oir kM piCe

Whyeq, wno ANoTecFAE vuusve | _cdecs Acted,

——

YR IY b.ovp“\'k ~ 3
<o TNME LoD

G-47
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GROUNOWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: __ SOAT (Praqe J& Sirtee 71\

WELL NUMBER (LOCATION): . My U T (osby v //4,4..,;:,LL d\

DATE/TIME: PV Av g9 [/ 12 .'00 -

WATER LEVEL: YA  TOTAL WELL DEPTH: ;2.§%’ WELL VOLUME: _,/r._;._ﬁ/ror 2 * well, 0,165 gal/ foot)

SAMPLE PARAMETER: N .  MODITIVE:
" PROCEDURES/EQUIPMENT: _Rh1) = o F FIc(fny oh-TES NMowdmw e fog Pcde ¢ o0 &
- SN v QQ_—r 3.\"“:|| \NIDI ARG S A

VX1 2% Coam acvea - E1Surs 1o PH mp ey
. a i

»‘.

Time/Ball No., Cumulative Votms.( ) Water Color - Turbidity pH Conductivity (umhos)
' ' : ot id] 75 00 XTC

jze\ _— —_ S e —_ Terp e 77033 (A 8 R
' 4 A i N (oo NTy S.to fco & so0.-¢_
e D Gt A e Too SO /¢
i Sze o e S.0n 7o @ 1
12 '7/3:\ ) b A~ . e S.eo wso @ It
/Z”LZ/ ‘Ya. PLAT s * Sve . TSo (P77
ais !‘OSL ' / Grar R LY Slee sso RV
1253 1. Gt Lt X S 00 S0 (& /o

TOTAL VOLUME:

) FF==T 7 WELL VOLUMES

COMMENTS : Ao Econsvrrn/C i Ar TS o NANT 8 £ et g Er Eoipomn RA7EELIE

Ao OD vl T Nc*v--ekrw- lere Ami e \
- -

. _ = ——
1237 /7= r et ot V/w/'/ 2 > Ive wry S 00 B D NC
12l /33 s Em e mi0 LA
pse )Y pFc! /7 I Y L
s252" 12 /8 &/ ”
s25¢/ /52 20 ek 2z ST 535 235 o
135%,// L0 R Ge/ /? > w7 5,35 3,0 /55
1302/ 2% 27 < <2 545 /45 T
y 2720 " i m e J7E iYC
Yo ¢pm ¥ 3

LA ) s L

*

e
CANNE s - by f” )
>7 [N
27

.
. ¢

()
W
\'\

(N
N




GROUNDWATER SAMPLE WiITHDRAW RECORD

. PROJECT TITLE: _S ) AFS (21

WELL NUMBER (LOCATION): gs/w Y9

DATE/TIM.: '/20/3'? J1Yo

WATER LEVEL: 4 .05’ TOTAL WELL DEPTH: L:L_.Slbum.%yg}gﬁ: 1 45 (For 2 * well, 0,165 gat/foot) d .25~
- SAMPLE PARAMETER: /Ol cap/rcs 001 TIVE:

PROCEDURES/EQUIPMENT:  Scmple Ploc) £rem 8 Beloo cosr'ap

REAOVE  SUF Fre,1ENT AN \I'OVU;V-E E€ona WELy, Fol PAR Avw € € <

_LTD S-A TR 7 S /\15;)'; T A EIER F‘ISA‘E{} ’7 07 0/‘1 ol T, m’—ﬂ‘/’-:
Y v 4 —

VWpeariae badlewt U2 prev rotleedin Lra L plg cchi ottt s _eoatmner
v - M 4 L S -

Time/8all No. c:nul.aﬂvo Yolumes { ) Water Color Turbldlity pH Conductivity (umhos)
S . : SuLfi geo & 7 e

; ‘ i — N — = 3eeides Pz e
- //5¢ Sl Cleorfomy 250 Lo #55 9%
IR/ A £ ok -2 R A s %P0 oo
Iz =1 Ten o 572 Uss 10
2> _* oG " . s Y70@ 10
8 - L3/ /S g /7 s’ 550 S0 [0.25
" ZEY L&l ~ 77 L SYs yso )/
/3% /sl 77 TS s90 /)
/ Forn fowume: Q¥ s~ 7 # 530 439 1/.60
] | s L. 55 WELL VOLUMES
COMMENTS ) . . 23 j
/915 27 eut ;ﬁ‘ 472 //
Mo FrLopammale cosl v i ANTS  Omesl€i o IS, MEEC £
Wb Ao oA a%g_(?j. LI0 T

SA T E  TIME /1/.3,
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GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: _ S VAFTX  Thave T S el I -
WELL NUMBER (LOCATION): _Mw/ SO ZAclEtovad _\/444/00:4 AN

OATE/TIM:  FilAw § L 12 U<

WATER LEVEL: 11 LS~ TOTAL e /3 9] WELL VOLUME: /__zghor 2 * well, 0,165 gal/toot)
* SMPLE PARMETER: Avoccr/Wor = pc. 7Tk MOITIVE: AonE

PROCEDIRES/EQUIPMENT: __ Oieagnie. “YE€FLod BArcb s - TS REmovEeE -
CotunA volun & m AT B TrRA e ShAvated e
Time/Bal! No, Cumulsative Vol'ms { ) \Vater Color Turbldlity pH COnduéflvl {(unhos)
- ;U?LETﬁé%E’/r"c,
ww{/o ' BT 29 L
1355/ ~ Veng| AP IR.D 160 20 @ Ib°c
. [4
7/ Cad 5 o
T - o 2z o ic
os /(g : . 6 29 @ IbC
e Ths B Y R - 490 _ 20 @ [l°¢
He/39  _r 5 ool - .65 22 @ 16
TOTAL VOLUME:
s WELL VOLUMES
COMMENTS : -
RLJ"’ egnbein lﬂVY [\ thx,
RML" "'w ML C/Ak(!vh
N
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GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TiTLE: _SOA *P

WELL NUMBER (LocATioN: MW =50 (LF3\ b kale pid

oaTe/TiNE: 15 Ju €Y ceMe .

WATER LEVEL: 12.¢7  TotaL wert oeptr: ‘%92 werL vouwme: 117 4kFor 2 " Yell, 0165 gal/foot)

SAMPLE PARAMETER: AOOITIVE:

PROCEDURES/EQUIPMENT:  Ter+ 3byl e peop vsed fn P"’%ﬁ-ﬁ ‘g A b o lwed 7
’ o ¥ v L

66" bl e G [.- .4 fudow WO ap)

. Time/Ball No, Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (umhos)

02910/0 @ - - -~ 16e s IS ptes PP e
oM f _ _ - K5 : “E WWA
. . S - | g4l 1§ oo - L 7
oty 405 gyl losv F s k8 g
5 o9 - 3ad b 7 dao o ! (05
@ q(3 -1‘% ’ - 118 [bo. 1§
920, ‘T‘%ﬁ ' 5 - d.zo0 (- L llo
TOTAL VOLUME:
7 ) WELL VOLUMES

COMMENTS : :
2% |n 4 d =z 3.36 3;[ .
)7»«;@ _aF & 3
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GROUNODWATER SAMPLE WiTHORAW RECORD

PROJECT TITLE: _ S VA F & /’P(«Ass pry s-m(-,erl

WELL NUMBER (LOCATION): _Mw S 1 Lawvereee B

DATE/TIME: (Z- MwST /IS o=

WATER LEVEL: 5.L°C TOTAL WELL DEPTH: 7. MY, weLL voLWME: P-4 (For 2 ™ well, 0,165 gal/toot)

zZe .
SAMPLE PARNETER:  Asc, /rhvec, égdc / Errede. MOITIVE: NowwveE  (nd Y 'C_
’ N -p e —-

PROCEDURES/EQUIPMENT : ?Fmsalg S IEEF ICIEYT oL s €O na wEte.
Lol PORMnETEELs, T SNemilizf —— bjatmuc— T wEie

VoL Yna = / NV SITIECT bALTre. 150wy 1072 4/-/4-—5-—(/
z ; ” . .

\E'FLON 2= L Vv e W IAN o~ E (L)

Time/Ball No. Cumulative Volumes ( ) \Water Color Turbldity pH Conductivity (umhos)
L — SLFACE Loa QB 0*an

——

ISeg —_— Bevnas Mo R in°c.
(300 10/ 2 A e Di10c4ry S70 RO /AE
ISte 20/ o €A te ¢ S. S e (2 (o
/Szd 3/ 9 o z e Su5T_ufvd &2 ot
Is z< ‘t_/;/ (2 GAz - o ” Sy _ Yoo (@ jo°c__
S35 IS car Le Sy _ Yoo &2 /oe

TOTAL VOLUME: < 5.0 Gkt
f 23.8° WELL VOLUMES "

COMMENTS ¢ NC ElpATIic & (oo g/ 7AT M ENTS Cr e EFYETD SEoen Tl Ce

CREAINIC. 1I7a 4

Hvoe . LPhrce. + Al _o26d TPl pzuG
- =
Az 0z (. 5 T e OCL (T

AV S Ll ¢ A R

PExr W.e . fed OZL,Q}—'“”%""'\/ Eolim Bt r= o e [
!
> oz1¢!
Evalpro—br, [ < &V pZay € rzx

Fy. 272 Fft—e1d

ﬁ\ll- dl 1 -'\ZJ v."" Ry (A‘ AN F’
St 4P e s mae £ £ £z

w T € 1 t (V(-( /’r'f!’:/ [P S |’£ AN [




GROUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: SOAFS é_%ﬂu} '

WELL NUMBER (LOCATION): WM oy 5| (/Mpu, ED)

DATE/TIME: Z.t W YL /ILJ Z0

WATER LEVIi: U lo TOTAL WELL DEPTH: 9.Y4 WELL_VOLUME : 0.35 (For 2 v Woll, 0,165 gal/ toot)

SAMPLE PARAMETER: _(MeleAN T C MDITIVE:

PROCEDURES/EQU IPMENT :

Yime/Ball No, Cumulative Volumes ( )  wWater Color Turbldity pH Conductivity (unhos)
. ' v T Yr0@2 [0°

TBowpr 48105

/930 3 A _ Clead - §05. Y 745
/Y56 £ sk 47 T Cop__#65 92<
/505 9 st Z - cor Y95 soe0
1S 1R 12 axl o - oS _49s Cro.o C_
IS=S 1S }M,Q " - oo U35 \o°c__

0 s
TOTAL YOLU™E: LS
' .05 WELL VOLUMES
COMMENTS: AR Lo vir/l LporThin 12/ EF/Th S s€RUED N
Sve A e o |1Ic(uﬂ-f£é'r Ll ein = AR Mo vy ! eelar -

SA-Ptinge OEPTW- —¢ !

SA_PLite  TmE  |Lop

G-53




GROUNOWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: OSNAF R /Pi-’ﬁ\’f' T A TIT \
WELL NUMBER (LOCATION): wn) T2 L Lnrerr e F )
DATE/TIME: 1 NApy o 3- / R, 9

7

WATER LEVEL: t1.!'S TOTAL WELL OEPTH: " T.79, WELL vOLuME: 0")’-(4« 2 " well, 0,165 gal/foot)
i P e o
SAMPLE PARAMETER: i/~ iflyrr .  fEr e - Ermde OOVTIVE: _ /o™ - /77

e -

PRxmlRES/EQUlPlGNT: ?‘:M AR Ry el VALY "R Vel £ 07 Wf s s ~c il

PATArETEL =2 “TO ATt 1 DE Nving s nr T WEEL yni SPTT

V2t T = e o pnem =~ 7 FICUER 18T A e~ (/J’/,l'//‘f\/ N0 Y LD /‘/,L-/_'
N / I 7 ¢
/lc(hu».,\-/z“'/‘ ~.'7P"'" Nt ‘ﬂ,—’. \
.. 0: ’ . / e

Time/Bal! No., Cumulative Volumes ( ) Water Color Turbldity pH Conductivity (umhos)
) . S lrACE! Yoo 77'C
- :do . ; — M Ve 2 S L O 2l

R So/F = CoAr Geiy >/oovTy S8 tSe@
n —
Ve s fon L Cry ’ ’ 595 bsc & o/
o< /5d Q Loy . y iy %, 75 -5 & 1/)*
LD e S AL EL @" 7’
TOTAL VOLUME: T Cr_
s q.L< WELL VOLUMES

COMMENTS : NEOC S 2 e AT por A vm n S LASSS L TIN  pTAT ATL

0 dry t r faRaYald

Hyvor. [Avoc. Arez 'm0 A2 Szl - Brrezary P2 o213\

Prr M. Cerne) 0 orer N
ExTRACFABL E (L7287 L= TN Frl 2y
o= i vy wciwmE - Er £ £2
4 ’
L 7 I EN. VoLt /= > Il i
2 ar s AT maEy eVt e s O LS RAry

LT v i e st Ay e Sgsr s L BAE S DS ARD D
QETWEEN mixeén Lolumes

L3

“e-f 2 G-54




PROJECT TITLE:

WELL NUM3ER (LOCATION):

OATE/TINE:

GROUNOWATER SAMPLE W!THORAW RECORD

STAF [

M 5

/2589 oY

/7
WATER LEVLi : 4,00 TOTAL WeLL DePTH: 7727 weLL voLuve: (For 2 " viall, 0,165 gal/ foot)

SAMPLE PARAMETER:

AODITIVE:

/ "/-‘4:[‘

PROCEDLRES/EOUIPMENT: PERISTALTIC. Pu—~—Fp e;/ Dﬁ—rﬂc{é A,@vrcsfr Ta/‘,— e

NS Ty <o ws*—ﬁ.a(—/ Fisdea o7 R e

Time/Ball No, Cumulativo Volumes ( ) Watar Color Turbidity

pH Conductivity (wahos)

a—

_ ‘5“90. @//%—J‘”kcc~

: _ — — = 0 5//0C BT <
0233 35 % Ch<y — 435 SXRI- £
c 95§ e ) - Lys o G5
SO O ?r%/ 77 - (s FHo 9, 5%
10/& /oA 2 — [%5 350 925
103 /S el 4 — C$5 S50 9sc
So4 7 /5t 7’ — LY vs0 559
TOTAL VOLUVZ:
¥ ) wWell VOLUMES
COMMENTS :
ine e/ Cotsy  Tirdd e Tez
200 3k (tre 695 Sg0
s 1\)\1& Lds 4o <
Y 77&\“0 v b.q 5 oo 7oz
7"49 W).Oé . __’i_______A___-f_‘.lf_’f.__iZﬁ _aEs
1A 2 , - LT o N
//2/5 3)'-/:!/: 4 - /bv’; 5)””\. /’f/:(/‘f
/A3 394, g (so wie 0T
;2 3% 4ol , G-55 P
/AR o 5.4 BN L £ VR




GROUNDWATER SAMPLE Wi THORAW RECORD

PROJECT TITLE: S OMAFD Ohper T~ Srace TT
WELL NUMBER (LOCATION): _ v o1 <ox (Ctvir iy =3

DATE/TIM : 12 Mas v:-J /1600
WATER LEVEL: :’z ¢S~ TOTAL WELL DEPTH: /o0.¥3c WELL VOLUME: ! Il;‘(?or 2" Well, 0,)65 gal/toot)

(8]
SAPLE PARMETER: Mwce Moce Briug . MOITIVE: __atone ;. (& /%,

PROCEDURES/EQU IPMENT REMOVE = el 1 fafT \ovuna EMon~ wIEete.

Fopg PACA A E~CY —To SANzv 1 pl ol XEee VOLUYrtES  rariMuna,

e

ST~ KA ras mr-r'w redrd oM aH r~ETee FEFlons BRI ET—
Arsr d-—p raive ) nQ *c Ia rE{E#uJ(\ﬂr‘a"‘P e/"‘ 2-7 ) .
— 0

Yime/Ball No, Cumulative Volumes &w)- Water Color TJurbidity _pH COnducflvlfé {unhos)

1vo0 ‘ —_— . - . BaWém:3oo (™ ‘Z'/:"
I ‘9/‘4 ie_h_-;—___ Ce, Ped >i100my S.65 __ _boo &12°¢c
|b22 /2% b Az — s t__ G5 _A5085 @ e

ez /dz. A erx— N - s S o @12
zb's'rrjf b 12 Cbn . v s.S __ Mo ez
ez /10 1S gt 1 " 5.5 Jzo @ 9
ol /<o 13 C e - v sy Yo &z
/44/6/ 93 1 & or— y . 565 __2F0 & sz
TOTAL YOLUME: 29 Gae—
s 37.89 WELL VOLUMES
COMMENTS : 116l P ATLALC  CodfT Ao 122PSTS L7 e EANER pilon - Tohrlen

Q8 C A I (o ODO L

Mo fevoe — ' Ni1lozely Az (Cozg7 N 2/ ./Ozgx’\.f =2 lorsD
FPExr We « A2lz90N Drzar D
Cwerst fop biice f o - £/ /qusx F? ¢ ozad> L1 (PzasD £2/( 0z

Anyes ,fi#«/or. LA o Y N O "7~'I¢(~4./ /NMCZ‘*Fc; CA AT WA of
LA o [ il s T - (—/_'0 f\-:vﬁ,/ l,o/,,»\-»/‘ Cg L &7
ChRAA, V2 - AL L ST N \_/ -’/l--.-/f...'/\-‘ ';-,u/ /-Z ~r l‘-{’
Elel v wmipr o v Arir  rate s ol S Zmie s s g P~y E 5 p S

PVUNVES VOl pae .

/
WANry Ly, ArTEd  —pt-, Sm 2T




 2H

CGROUNDWATER SAMPLE WITHORAW RCCORD

PROJECT TITLE: '
WELL MUMBER (LOCATION): 5 3 lanJfill 773
ontesmivs: /AP J6O

WATER Levn:"ii_/_ cotaL WeLL oepTH: 08% weLl vorwe: AT (For 2 ® wel1, 0.165 gn1/ oot
SAMPLE PARAMETER: ADOITIVE:

PROCEDURES/EQU IPMENT:

Time/Bell No, Cumulative Volumes ( ) Water Color Turbldity pH Conductivity (umhos)

/Coc — — - — Dot 750 Rt

ARG . Sy A Chay - 605 950 /.5 %
/(Y5 £ gk s = [0 Az, 4. 5%

/e 0 G gt 27 - Cos 935 /5 °c

(HS - /el /7 - (00 722 k5%

135 1S on 9 o —  lpos doo M5

/2o /YL /7 ~ o0 Joo /5%

/805 21/75;,.4 ‘ R - coee Jpp /). S %

TOTAL VOLUNZ: '

¥ WELL VOLUMES
COMMENTS:

Se e Tea)ten ot D85 beloy ol
77 Vi at /%05 -

G-57




GROUNDWATER SAMPLE WITHORAW RECORD

" PROJECT TITLE: OSNVAFT (Ph A=g 1L STAce "J“\
- WELL NUMBER (LOCATION): _Mw S 4
DATE/TIME: 170 QAN ST/ /. /C
- {7 ye S/ .
WATER LEVEL: //-45 TOTAL WeLL DEPTH: /T-7”5cwWeLL VOLUME: /-294(For 2 * Well, 0,165 gal/ toot)

. T
SAMPLE PARAMETER: /v =/¢4ag . 3e> s g NDITIVE: AoV . ﬂ/'c—
i ’ -~ _ — -

PROCEDURES/EQU IPMENT : DEPAOYE, ST 1E T D UPALE S~ \JE L

/.:'—f!,d

PAPANMNECEa £ o . STARILI? € .j\qj{[ﬂi/a- W W E,e  Lsg r

\g | Spv ,«.:-y-c( por C VN ST o//,—fﬂ,: TN B A EL
O e N — rg
l/.! MvVMA A Y sDIﬂ f-l'

>0

Cumylative Volumes ( ) Mater Color Turbldlty _pH_ COndueﬂvl% (umhos)
SwHFACE fie. és = C—

—— -

- Time/Ball No.

<l s -_ — Bprrpas 1710
172979 2em Lps >/0057y 4.50 /yc&,;ec
Wisth /28 LCar . I A ;/_g | 5o A2 1. S .

22:e19 £ 9 Ehr— " Ss06uyv 422 145 A6
Ll d L _ lzca, . 1 Hzo Lo @ /L’
/51 15 Cor p Lol i 2o 120 152
4. 5% / S’i/n/ v o Yz ro0 (%»“/./«‘
V2.t 0 Z Cdn o cOar— " /s J 2o G0 @/L ¢
TOTAL VOLUME: o A I

! =2 7,90 WELL VOLUMES
COMMENTS : LI ST FAss ! Tl FHoTrne pf ClEN TEE ons 22700 &<
Py e mzauA &t ATEve e PARTIC o e ATE Pr & mop s mrln ’2-';‘:":""’“

-

AL PR E T G dy ) FIE A e é Sz Dol €8

/ST S MFTEL

Py Crici  ApegE PO Ay T EnS f ESFy At D el E DTy
-~
TP LAV EL £ T p i Cil T - Lo s T
1) Ylr e Shie & A1 [6799\ N2 s0z2R) 15006209 N G f£FedN
Al g e L1 LT Cp1cloz\  nirezed Y g (€rem\
P X E ) Elarzn7)
7
£ verdt e Cr( > %K) AR L5 e L2 ) Ay )
—Lce - ya Lysr bo%r 7 §s ~ /b° g
/72 77 o RIAT e 16”
¢! - AL
/2 re . s C
- o
_ 3O EM 6-58 T 8 T re
1 :? ',: ,‘ P s . d/ - - @ /b'
- = S8 - ¢ __
/)7 7 e . v 06




. ~aZROUNDHATER SAFFLE W!THORAW RECORD

SOAEE (19'1&)
A s [ ERE TRAWING  AREs\

PROJECT TITLE:

WELL NUMBER (LOCATION):

DAVE/TIVE: Z 3 MAn %1 S Foo
4

WATER LEViL: ig_{ TOTAL WELL DEPTH: /9.75  WELL VOLUME: I_.lo?('(For'Z " woll, 0,165 gat/ toot)
SAMPLE PARNMETER: __/0/0@ AN CS. - o . PDDITIVE: '
- PROCEDURES/EQUIPMENT: _ PFmove. SuFf e e AT EL Vel un £ Fd—om- N E e
For Ci/EN [fHLEMETELT  TO Jinﬂf'.»:/ L ot vacy 3 WEM_. / roj_,_/>
VoL vme S, //’!z/'-r LeTIe PRymirr N1 L7 20 ETEL, LLHES 102
_9// ;-\.;J/,J; 4 ﬁ.lJ\ Dey & /r'/w/.:.r N [)/’rw/:‘_ (ot /4'{—"{/ S SRS
V4 — o gesrorsen T . i , : s
Time/Rall NHo, Cumulative VYolumes { ) Wwater COlor Turbidity  pH Conductivity (unhos)
m'w:’—vv-;-rc,
909 Bomne . (=0 @10 °C_
A2 2 Gl oeae Soo 490 @7°C
Feer 244 (. CA 2 - YK 500 @ ¢oc.
IZ:_:/(Z::'?" 959 va ca/ v - 7, 45 ‘/°2? /0&0”«
/017 /25 ’ - %35 #29 [R5
O0RS )5 soh— 7 - YOI /A, S5
] °97 /gt % — Y0 770 425
/o5 ;/?«d‘ _ 2/ - 4,55 692 /10
i orue: f,’; L%} ’’ - P75 650 13,9
f WELL VOLWMES Sampre DEr7Y iy’

~—

ClrmpLE TméE /TEO

g

COMMENTS: VO [ n ATINE ConsTHrt 1A/ INT~ I SEONE LD _ f)\/ N ITR € &
WoTEL ; wvo pndsia ! Cecs ok P

1’ —
WWinder clorea. A a Sco— ;é YA 7 Z.S rre bec ot
T ‘ Nfse‘_'/(d ;'4 é,p /d: [_-.of‘o AMA . (22 yﬁ/ﬂ /a\— ./
Zl b~ Depird -— v beta 2 5://11"/ ~ o S Kt Rl

. L_ —
1A

s/ 35 5\777/2‘( C e R - 4.45 ,,713):;,»;/,, I e

// ‘S;’-' )0 [ “/ - "‘, b):‘ ‘/0.5 /?00,
/

1104 27700 ¥ UL 245 @ 12 o0
A Y 9~ 290 P izee
J2d 3 X 37/L/. el sl ‘/’75 &= /5@

&/ ’ H / Cer s - A

>¥ Me *¢C fﬂr.rﬁ') Sred bpe 7 7 /"J‘ / -

/R5 % & D G-59 ‘/‘éé “Ao /3,(/
(_EK METE ) Ny fenn cmdeaBID) 2o e E l €5 6 50 3. ¢

e (;

11 S

L U A T




GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: SSAfx /DL A TUC SWFI":\J -
WELL NUMBER (LOCATION): _ S'vu /D (grorscy e ZLeof

DATE/TIME: 17 VA 9o 7 |0 57

WATER LEVEL: ~—— TOTAL WELL DEPTH: ——— _ WELL VOLWME:™=___ (For 2 * Well, 0.163 gal/ foot)

SAMPLE PARAMETER: W ADDITIVE: ANONVE  of ‘C

: PROCEDIRES/EQUIPMENT: _ O vt of S fFAE 1/ ATER  spmPlEs | -
Tlno)Ball No, >(:umulaﬂv- Vol.umos { ) VWater Color Turbldity pH Conductivity (unhos)'
: | | CrEad  ~fowrv b0O (G0 & 178~
S preeienT pre TR = 9
Skipe O S o
- )
-

P ) el ’
TOTAL VOLUME: / / /
) // WELL VOLUMES

COMENTS: __ e pltoncra ! farhpne cdccan— + growse SLoppe (wot7it ) -
4 N
At e \yFor O0F /h-/'ﬂrk o E AvD o/ Pows€z pee s o
I
DRavrcE 12 FLowade (7 per ’3—<4z
7

PlAE vidvrEf Flon- PolEd Li s Lrocbk of v’y

STAT.NATI0  KrCo—"' Frow/e Oasl S P& —_

CHAndnEt ottt £ i o2 ZW (2O Tali o ATI00S
MEALATE G et T T
A A o [ e Y R L T / 7/-)/

——
'd . .
Tl E g1l NI 0NN EAA L 1 B N e f  HE Ll ro
-
'6drm — 05 - wihy.,
N—
Tl Curp rpea” (.0 L ZEMEL Al QQECANSIp 0 rvp
Toabn g C Nl /e S
Wl dzess FOl CoteFesrons DT FALTICLL AKX S 1TE -
. €Ace ol HFCE/Fwel
T UICLT0Us CirZE 2ee e
S UM e P -
v Ncr;v ,', LE Ll'/!l-/ Te RV ULy Cotrvi~ e, ‘-':L
+ NC P € ~ > adl
QU e (A'"v’ Crlbeay 2 Ay, e‘"Tr>
G-60 -
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. R . > p . -
ma el w ! WL S o L TL v Sl - A T Y

GROUNOWATER SAMPLE Wi THORAW RECORD

PROJECT TITLE: S\ A= /’>\«1§—-c"TT‘ ""na.cgt\

WELL NUMBER (LOCATIONY: S v i gy Hais /4L ,\/644 s -t

OATE/TIM: | T dauy ¥ /j vy
WATER LEVEL: —— TOTAL JGiL DEPTH: A~ WELL VOLUME: —— (For 2 * well, 0,165 gal/foot)

SAMPLE PARAMETER: Mhvioc ' Jfobinge— —PEzdic. Exr  MNOITIVE: Al ot

PROCEDURES/EQUIPMENT:

Time/Bail No, Cumulative Volumes ( ) 'uafer Color Turbidity pH Conductivity (umhos)

/G 150 ' sy Gree! 100 5ES /30 e 6C

TOTAL VOLUME:

y ' WELL VOLUMES

COMMENTS : 5cm[/PJ [c/h;;» 0ﬁpya)4cnf-ff/ e &/L/ JypFce

Sen A 5 7:/?» éee../c}-d J'/%e of //{7/00»//”7£/77‘ /FM/—/ZJ:ﬂe

b/t fPowt fe ) fﬁ/)ge/ /eKO/U(;e/ (/o/'( % ?] THhetr b /owr/c-/

/66/ Xc.nr/ SN AP (el Ty ﬂé/f ﬁgp\au(/ ﬂo%/ J[// / €ealy as foe

G-61]




FEBRUARY/MARCH SAMPLING




GROUNDWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: < AAE ('Z(x—n.. (Q

WELL NUMBER (LOCATION): mw = L LDE ‘-4'>

OATE/TIM: ZL FE=, <7 ( 00 .

WATER LEVEL:2C~10" TOTAL WELL DEPTH: " V.\"F WELL VOLUME: ____ (For 2 ™ well, 0,165 gal/toot)
SAMPLE PARAMETER: j_—ﬁm,_- /Ao C o0ITIVE: (= L*r

PROCEDURES/EQU {PMENT : Qe ove =L iciend Volinmc $/ WAL

—Q\'r—m wett L, A NvE Darwkl‘g e *:.-“--L.d"'}z oo
i .

-
AP nagmn (] DS Well Jrlymes

]

7

Time/Bail No., Cumulative Yolumes ( ) Water Color Turbidity pH Conductivity (umhos)

ju ' gzo @ g*’c
P 5 o,

Z P 5, Sgo 280 & 19°¢
Tv 7] - %4 S.Ud B ov (D 19°c_
Z-1 B AE0 SuUs 290 & |vc.
=21 w“ t S2e 240 @ 15
g (s X 5% Z oo 15—
2 i s | _easa A3 2o @ 1ne
TOTAL VOLUME:
WELL VOLUMES

COMMENTS ;

AFTEL 0BT VIME DREAETE G ST 0,2 AT
REmeus, 2 Ghyiondn Fitbov WS WD il e,

SAML L DEC Aas- VT e ovab A LA (U'L‘r'/]/a"\l)

B2 1Y zo
L

G-62
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e R —— et S
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GROUNDWATER SAMPLE WITHORAW RECORD
PROJECT TITLE: 5f/7 f/-? (9\{77("// )
WELL NUMBER (LOCATION): __ /37 (7 - </
DATE/TIME : 27/ A5/87 /7Y S5 _
WATER LEVEL: §. 3~ TOTAL WELL DEPTH: /%2 WELL VOLUME: /. iFor 2 * wel1, 0,165 gal/ toot)
SAMPLE PARAMETIR: O/ ApAic .S MO0 I TIVE: Y/ c_ .
PROCEDURES/EQUIPMENT : ~ Rt1e su—@&?:‘c»-% Volvm~e ol woder
Lrone well Lor oY) rameders <o Sdalilze of
ANy T well Volpmeg : _
Time/Ball No, Cumulative Volumes ( ) Water Color Turbidity  pH Conductivity (umhos)
| Snkee/ 360 T 8T mlos
, 8otom 43.5C Chpmboas
1959 %9ci1:2.554f. mtlity Brm  2790aTV $9¢ 13.5¢ /90 umhos
/505 . 5. A 1 s 599 y30% /15
15 1A 2.5 7 , 59y 13.0% ;20
/sy /0.0 ,7 /7 578 /20C /30 | -
/523 /2.5 z 2/ 85§F )3.0°%¢ /20 -

TOTAL VOLUME: /S sk
1__ 9. % WELL VOLUMES

COMMENTS ¢

S PLE NEPTH £~ o L

G-63




GROUNOWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: JNAFED
WELL NUMBER (LOCATION): YMuyy ( LMDA‘/LLW>

DATE/TIME: r2-X-)
WATER LEVEL: M TOTAL WELL DEPTH: /5. O  WELL voune:/i/?ﬁ/(ror' 2 " well, 0,165 gal/toot)
SAMPLE PARAMETER: OK&AW'ic S ADOITIVE: ' 1/‘5.’_1_ ‘
' PROCEDURES/EQUIPMENT: Z (Ll V Ve < o
Feo L ’%& Col  PARMAETEL 0L % weeh ilcvme

e

Time/Ball No. Cumulative Volumes ( ) Water Color Turbldity pH Conductivity (umhos)
7vTECRATYD
z:2S Ca "“‘““E‘q S@ |o°c..

: o Co B e l0OB FT0 Qo & 19.5°%
4 Ciae e " B0 95 (B fos5%
{1 6 W " 3.7} Ao @ 0.5’
e .t w 3L €S2 16.5°_
Py G : “ W =21s 3o € jo0,5°
<oy % W \s 315 . e o5
2% o X « 5.4 To @105«
TOTAL VOLUME:
¢ " 51, WELL VOLUMES
COMMENTS : e .
=2. LAgs’ B e _ive TS Be@ (O.S@_

A mie DEeTH - e

G-64




© COMMENTS:

GROUNDWATER SAMPLE W) THORAW RECORD

m:s& TITLE: }"747/5/6’ 2(77{*/4

WELL NUMBER (LOCATION): /s ‘7(f

DATE/TIME: 'a/—'Z{,/eS’ S  Joos
WATER LEVEL: & 3 ToTAL weLL oerTH: /2. {2 weLL voLwme:

(For 2 ™ vell, 0,165 gal/ foot)

SAMPLE PARAMETER: IVI/’C///I/JC Az 238183 OOITIWVE:  _A/20C wc

PROCEDURES/EQUIPMENT ; 54,[U¢// Q,h‘ / Zﬁl/fc.,,o, Co,nfeC stelyfi'ZE

M rn o -JUC// Co/

Time/Ball No, Cumulative Volumes ( ) Water Color Turblidity pH Conductivity (umhos)

5#7““ 2.0°% so

W78} DotHomlono s 4 2
ES R, S gl Eryalft >/ 599 ;0% 69 7
/D3y S',OX(/ 7 S p20% fo
£ov¥ 2.5 , o cr 5,16 125 L5~
/H 57 - fo.0 i /7 S/c /LS L5

S50 /35 (5

/705 /2-3 7 'y 1)

TOTAL VOLUME:

[ WELL VOLUMES

Sl Time [lroo

Deervt P

3 \
M*Qz‘s 3z _SXS 5349

G-65
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GROUNOWATER SAMPLE WiTHORAW RECORD

PROJECT TITLE: S WAFE /2(. 7 1)

& .l \
WELL NUMBER (LOCATION): VARE L C | Aimes Ctp L_%-J

! ™~
DATE/TIm.: ZC Ecd &t /a1
WATER LEVEL: ¢[, [0 TOTAL WELL DEPTH: WELL VOLUME: (For 2 " Well, 0.165 gal/foot)
SAMPLE PARAMETER: AT /ior Al-£2 B'-E2 N00ITIVE: @ HCr

d v -
PROCEDIRES/EQUIPMENT: e warmer  suf Licient veluwe S
wakers Q-f“am we ‘L £~ 1_91\,.,\."‘4.{.”..1 4

) 1 e -

o r VLA LM U = wel wvelumes

i

Time/Ball No, Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (unhos)
Eup:kc € Yoo T :

_J - i< TSIom Toeda g-'z)-c__
4 ' Y eksie ~ 1D L. o So (# 1.5
2-\ ‘m’z; L ~r100 Seo Too (‘? 10°%c__ '
=\ v ~9D 565 _H30@ oc
<t Al SSS_3tePrex
<) I “\fo S8 330 & 9%
‘ o K ~¢o 5.S5 35{@ 1SS
I X o ST 275 R o
TOTAL VOLUME: ‘
] Well VOLUMES
COMMENTS :
) LT, ~ (o 556 TR @id%

A€ < PAR Ant ot  CoinrT T ptrpr T ATy RE g o E
B AND Vi Gl VS  FRagar  WIEL L WITHO AN TH~SLE
v CAsT  BArL DECAT TTo  CorhahvEL S //Z_T’L h’\

e

A f VP Awnd (L Q4
N -

=l Szs r%z‘.xg, S35 S%¢

G-66




GROUNDWATER SAMPLE WiTHORAW RECORD

moser e ST P 276/
WELL NUMBER (LOCATION): my-47  f F77’

DATE/TIME: a/ac/87> 1130 _
WATER LEVEL: &/ &5 TOTAL WELL DEPTH: WELL VOLUME: (For 2 % Well, 0.165 gal/ foot)
sweie pmerer: A/ OC S/ H /OC woorTives | Ve ¥ C

PROCEDRES/EQUIPHENT:  Ba'/ 33Ul Jolune s o, nrtl well i0

'«‘fﬂégii

Time/Bail No. Cumutative Volumes ( ) ﬁa?or Cofor Turbidity pH Conductivity (umhos)
. Sor 9% 780 womdog

/3y _Devr 1% 430 4o
/55 228 gagt  2ilfiybn 2720 S5l 19% (50 v
/202 5.0 g4 s 20 549/ 130
/230 2.5 g R 590 e /3577
/R 3 Jo.0 ' /s !l 880 f1% AN

s70 M s258 7

570 Yeys”

TOTAL VOLUME:

) WELL VOLUMES

COMMENTS :

SAmpLe e (234

Deery ¥.S

Sampel oo :(@3 =7 oxzs rosf( : osﬂ)

G-67




GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: O NAFF  &Z67b -/ 6

WELL NUMBER (LOCATION): SW 12— ,// NP o
oATE/TIM: 220 FE® ¥ / T
WATER LEVEL: TOTAL WELL oepm WELL VOLUME: (For 2 ™ Wwell, 0.165 gal/ foot)

SAMPLE PARAMETER: 14 Ikl1 lr,;j /.J—,j ADITIVE: ;’:'z_/ I3 :-—-—

PROCEDURES/EQUIPMENT:  A=7.\ < \\— Al o e
1] . / LN
Cotitctod Arrecdho  1ao Lot

z. Pi‘.\l‘:‘rr lvl"H\ .éam‘[)!f V\Laqlg/"

Time/Ball No, Cumulative Volumes ( ) Watar Color Turbidity pH Conductivity (umhos)

$5% 4o Al

TOTAL VOLUME:

' WELL VOLUMES

COMMENTS :

:.—-'—T L‘,l'( l 2 /aﬂ / ,\,,4,;_.4 AA ..#(:'9 a,__o t 1 ':l(f

\
~
— '
Yool N - r*—-‘——‘bx A
\'\ TR A T e e A C‘-"‘"‘ g | maatis oy — e s:naulac
~ , —_— ¢
Neels T\r‘t%en*‘

541147/( . TR A N I Al il ok A<

/\,f/:wﬂ o ———

G-68




GROUNOWATER SAMPLE WiTHORAW RECORD

PROJECT TITLE: . > A TV

WELL NUMBER (LOCATION): =W = / TS e
DATE/TIME: 7~ F € = <7 o] = |
WATER LEVEL: ____ TOTAL WELL OEPTH: _____ WELL YOLWME: ____ (For 2 " Well, 0.165 ga!/ foot)
SAPLE PARMETER: 1Y/ C¢  Avre. A AODITIVE: 42C
PROCEDURES/EQU IPMENT : A --kk’\ Cf'eﬁn' Deafer iAsed Z
<gm{0(e wiater cpliect =mpwiP(E DEANT //IVTo
HOm! via. s . :

Time/Ball No. Cumulative Volumes ( ) Watar Color Turbldity  oH Conductivity (umhos)

Yo 98 (P

Shousce 28 ( Bod SOS _ Jva %29 (Veed )

C o2 ALihs 14771 /\}

TOTAL VOLUME:

# WELL VOLUMES

COMMENTS :

NET ~Ant\e Lo dime/ Ax- T@I00F Zhes ©f

_—rA i'S L0 v :f) ‘:,': is ~ '7—-F'-+ SDF;«,‘;»' \QS‘+
sa wmpling_ 2 ot .

'

e ok | . (P , )
o1 Lo A dw' & W T [ R I

. - - pem— -
A4 - o moadt RARTS oF DITCHN DK{

Pepthn of poof oo 24 0
Fu'l O-F 1.«:<"‘ —~ d(o ‘f'r--kui s .yl . - ‘/\» ""‘,‘

Z—OCRTED “B\L TUuPRLe Potl (M TRLC

G-69
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GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: STA/~ B o) 6 74“/6

WELL NUMBER (LOCATION): S/ - 7

DATE/TIME: 3/3'/51'} 7730

WATER LEVEL: ___ TOTAL WELL DEPTH: ___ . WELL VOLUMe: ____ (For 2 * well, 0,165 gal/ toot)

SAMPLE PARAMETER: _A1/./5 oortive: Vo e Ko
PROCEDURES/EQUIPMENT : QA /L Sempf Felfern e /L2 LQesfesr
(/cfle/ LoLo re Se rv,a/e el Telien Then //Zf((%/
IX it o nple crnter

Time/Bal! No. Cumulative Volumes { ) Wataer Color Turbidity  pH Conductivity (umhos)

/0« L4
Kief« ;Ifl‘/"_ :‘\: Yonre .5-/7 //aC 30/00#’14@ )
&/get)boﬁ VX 04,
6(;,,,./ e,;/qno?//« Lreen £/ cnendoss Alsel ,'n ehrer 7{"

J/.?(A/?-

TOTAL VOLUME:

# WELL VOLUMES

COMMENTS Lelrh & Srno 7L[k<e_ J/qyr‘ c:/a A/-’ A f#“//
U ff)/ ‘k/}/ 5U/7€)" Jeic-.}—a/d/

G-70
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GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: STALL L 7C-7¢

WELL NUMBER (LOCAT (ON): S/ J3~
owermiwe: 3/ /% 7 =yl

WATER LEVEL: TOTAL WELL OEPTH: WELL VOLUME: (For 2 " Well, 0.165 gal/foot)
. - (7]
sweie parnerer: A/ (o C worTive: S o e ¢ Y

PROCEDURES/EQU IPMENT ; L Becther fg oo/ criH Se—@pé Licter
S P e g T/Qh Qe Cend Jl'\r 70 - Jn-.'p/r_ a7,

Time/Bal) No, Cumulative Yolumes ( ) Water Color Turbldity pH Conductivity (umhos)

IR LS bonre  RNTS 5 924 13°C 50 _puphn

TOTAL VOLUME:
i ) WELL VOLUMES

COMMENTS :

G-71




GROUNOWATER SAMPLE Wi THORAW RECORD

PROJECT TITLE: J-7/Y/':'ﬂ) (7C-/6

WELL NUMBER (LOCATION): MU 3L

DATE/TIME: 3/ 55 7 /03

WATER LEVEL: & () TOTAL WELL DEPTH: 7.5  weLL vouwme: __ (For 2 * Well, 0.165 gal/ foot)
SAMPLE PARMMETER: L OC/ e € wooitive: Vonre ¢ “c

PROCEDURES/EQU IPMENT : e/ sonzet SN Cohf/l’—f?"',""ﬂ?/ 7./

_Lf<1'/f'2-r 0¥ ey Sy 3eve/l Yo foreS

Time/Balt No, Cumulative Volumes ( ) Water Color Turbidlity pH Conductivity (umhos)

08 450 wrda

 Serfec s

3 e ﬂ??:J 250 2/
12/2 2/ 3.5% Cre B/ Zfoonte (o3 2,5¢ 200 !/
/20 $,0.77 N 7 [3‘ 7.;(? 700 /!
/3. 33 2.5 i 0 627 LS Zoo 27
/1‘1“7 /0,077 . - 7/ (3l 95 Foo
24T /2.5 7/ s 631 768 Joa 7
TOTAL VOLUME:

’ WELL VOLUMES
COMMENTS:: Somple 7:.7¢ /2 X
l__éao "L) (.08 w ﬂ'?b/ﬁ_’[{/ﬂ’]‘gl QVLTL

A

A=)
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GROUNOWATER SAMPLE WITHORAW RECORD

SSIACS (11,79 -/6)

PROJECT TITLE:

WELL NUMBER (LOCATION):

M5/

‘/dla/g FLe 3)

DATE/TIME: T AVAReA $7 [ /Z ‘00

2 Y WATER LEvEL: ¢/ /§  TOTAL WELL DEPTH:
SAMPLE PARMETER: _fhor  Ancc
7
PROCEDURES/EQU IPMENT :

L WELL VOLUME:
ADDITIVE:
?c',wo\/i. svlCiwesd

(For 2 * vel!

e

, 0.165 gal/ toot)

volyme e ks
fLronn J Vs rametes dnbi e, id
Time/Ball No, Cumulative Volumes ( ) Wefi;' Color TYurbldlity pH_~ Conductivity (umhos)
| he == VR D& ?°C
S S E’:Em_ Lo T 300 & O
(2 _CAr 3y 330Q 9°c
2.1 AL v A Eou _4ee @ 9°¢
Krd L (536 _4oo & 9o
N %_5_ \- ' :5._5_0 ang (5 %C
Zoo ~ _ 3% Awmp |
TOTAL VOLUME:
| ! WELL VOLUMES
COMMENTS :

/

A—eﬂt_ﬁ‘é Nerocls R
r -

‘("<~a.;aé__,a.r_cc¢.‘::&.:£4_':.»\
Wade hod frceceded A;mvw wie l\lg
/ ' \
— \
/'fr QO'IL/ 0Qc 70 , 00T J-qfao'?, Qo/ ,Q(aol-L)
7
|

Cxbon

G-73




GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: S JA /’/ Y 25 ?(-/(

WELL NUMBER (LOCATION): /M /- 5 & hpro

oresmne: _ /3R 3/3/4F

WATER LEVEL: 7.2~ TOTAL weLL DEP\"H: (7.54 WwELL VOLWME: _____ (For 2 " Well, 0,165 gal/foot)
SAMPLE PARAMMETER: X 7/4 . - t/p € ADDITIVE: /L/drr*? # ’c

PROCEDURES/EQUIPMENT ,0«_// AY fecd? 3 e/ Va/ M(/’U’f/
Stehi /i ped

Yime/Ball No, Cumulative Volumes ( ) Water Color Turbidity pH Conductivity (umhos)

Surfuce : ' ' e QS0 wunfed

Ao . SOV S L
/35% z&,,’/J-?.S}.Z/ /R,'/o(’fﬂn/n /0600 4.04 <3 200
/Fo5 S50’ /7 1) y.55 3¢ 210
/Y14 2.5 | Z i 4.4l 3y o 0
/Y20 /9.0 - ,7 S.00 ¢2.5%2 10 ¥
/.17‘-?2 ' /2.5 : 4/ < o0 /A5 /0 7%
/‘/3 8 /.5,0 : »/ v/ ,7((/‘3 285 230
TOTAL VOLUME:

’ WELL VOLUMES

COMMENTS ;

/Y45 /P25 2 b “#.9! /2.5 2135 7
(S oo Tlo u " .S Z;S v

Sy P LE 1S oo
o 5

G-74
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W

GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT THTLE: SUHAER

WELL NUMBER (LOCATION): M\ = I 7

oatestive: 1 Apritl w0 ,

WATER LEVEL: (4'L'lu" TOTAL WELL DEPTH: Z4.Z7 WELL VOLWME: [, O (For 2 ® well, 0.165 gal/foot)
SAMPLE PARAMETER: AODITIVE: _
PROCEDURES/EQUIPMENT :

Cumulative Volumes { ) Water Color Turbldity pH Conductivity (umhos)

By, -& Lib. - 190

S gul ""°'§§ﬁ lao @

Tlme/Ball No,

\O%L;.l T 6.¥ O @ \s
6.9 1an @ s
TOTAL VOLUME:
! L.t~ WELL VOLUMES

COMMENTS :

G-75

e
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GROUNDWATER SAMPLE WiTHDRAW RECORD

PROJECT TITLE: \S.UA FB

WELL NUMBER (LOCATION): M -1 ]LAthchL _q\
A A
DATE/TIMG: =22 AelarL[ <7 _
WATER LEVEL: [R.0S TOTAL WELL DEPTH: Z25./7 weLL vouwse: /- / (For 2 * well, 0,165 gal/toot)

swee parneTeR: Fxrekor  Aaing < 001 TIVE: @ gy ¢ .

PROCEDURES/EQU IPMENT ; aqr’l

<tabilized épt\ ibos TV
7/ i ’

Time/Bail No, Cumulative Volumes Gg)_ Water Color Turbldity pH Conductivlty (umhos)

i Ha | Lt> _LAS! @3
(O Cof _ZS(1%9
20 5.35 _2%3€ (89
%0 5.85 7L (39

TOTAL VOLUME: (:20 %é“&ﬂ:”

] 59 WELL VOLUMES

COMMENTS:

G-76

Ammis
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GROUNOWATER SAMPLE W!THORAW RECORD

PROJECT TITLE: 5&\ A

WELL NUMBER (LOCATION): My - 14

DATE/TIM : Hhulg
WATER LEVEL: | )'q'," TOTAL WELL DEPTH: /4.7 ) WELL VOLUME: 0. S&(For 2 " wWell, 0.165 gal/ foot)
SAMPLE PARAMETER: ADDITIVE: :

PROCEDURES/EQUIPMENT :

Time/Ball No, Cumulative Volumes ( ) water Color Turblidity pH Conductivity (umhos)

50/}
d 2 g:ﬁf ey nope Ar‘mm) Yysy SO 1%°
3 9.l YO Yse (0
Aol 189 SVE
- $¥%¥ fsd 2 € b

TOTAL VOLUME:

. . s / (I[ WELL VOLUMES
COMMENTS:  Suvrtveer wuk'-o\ 4 mu-IY
: {)\‘\: 5,79
cond | A4Ounhos
P N .
dnp 1\ C
l
; 6-77
e

dien |

e i,



- DL St > 7.2

GROUNOWATER SAMPLE WITHDRAW RECORD

PROJECT TITLE: SOAS

WELL NUMBER (LOCATIONY: _ M w L\ / ANDE 3

oatestinm: 1 Npet €17 /JG‘

WATER LEVEL: _if_(L‘? TOTAL WELL oepm 23 9L WELL VOLWME: /__th(m- 2 " Well, 0.165 gal/ foot)
SAMPLE PARAMETER: A ica/ s . ExTRAT AODITIVE: :

PROCEOWRES/EQUIPMENT: ~~7Frens/ RAw £FL

Time/Ball No, Cumulative Volumes { ) Water Color Turbldity pH Conduyctivity (umhos)

il | Joe 430 (25
pog L 4as 3022 @ (L5
19 ¢7L- Y0 égi7°
19 g~k yql _38 €@ 1
20 4.0 49z _4%g @ 17
TOTAL VOLUME:
! /3 WELL VOLUMES

COMMENTS :

-3¢ﬁvﬁf’k (22 /57 § e

G-78




GROUNDWATER SAMPLE WiTHORAW RECORD

prosect TiTLe:  SYAFS

WELL NUMBFR (LOCATION): M\ /- YU

oatesTime:  Ho RO l"’la?ﬂ?‘oo
7
wATER LEveL: 4. D votaL weLl oepTH: /3.0 weLL vouwe: /.77 (For 2 * well, 0.165 gel/foot)

SAMPLE PARAMETER: M-‘Ykolu%ajw- ns AODITIVE:

PROCEDURES/EQUIPMENT: b W,I/- - def{s.

Time/Baii No. Cumulative Volumes ¢ ) water Color .Turbldlfy pH Conductivity (umhos)

297 iaLwd \gpe %

Uo L4 ) 25D (4l @13.5°
& 3.93 150836
100" 3.5 122813,
~ 4o “ 3.2 (2€eB.6

g 37;542«:

TOTAL VOLUME:

A7 WELL VOLUMES
COMMENTS : V%72 /%/D(’o?ﬁl/ OwgS
AN A
NOa, P NU3 ort. et .

Sanapn 4—-:“ X OO

[~
<ol depth, 557

'a <

G-79
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GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: SVAFR

WELL NUMDER (LOCATION): /MW /5~ LANVSFree of

onverrne: b Apr'l 2/ oo _ !

WATER LEVEL:Z? TOTAL NELL/OF"TH: (36T werr vouwme: /. S (For 2  welt, 0.165 gat/ foot)
SAMPLE PARAMETER: _ExXTEAC . Antod.s ADDITIVE: : 7. '
PROCEDURES/EQUIPMENT: ——T 223, /o . for

Time/Bail No., Cumulative Volumes ( ) water Color Turbidity PpH Conductlivity (umhos)

St~ _s00 Pigc.

15 G G370 @ S
TOTAL VOLUME: [S Che
’ /o WELL VOLUMES
COMMENTS : —
6/ Lo 632 & 33

<d=ple aéo#« /515 )

Scu{;{i HM (D180

G-80
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GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: SUAex

WELL NUMBER (LOCATION): _ Mag o (. L-Ayngse ¢ 4/

oATE/TIME: (b donl 37 ) ‘oo :

umsa LEVEL: §_'L§—Tom. WELL DEPTH: /3.5°0 WELL VOLWME: /. f, [ (For 2  well, 0.165 gal/foot)
smm.e PARMETER: _Lydoapdnboles A, btg AT TIVE: @

PROCEDURES/EQUIPMENT : Telhen balle-

Yime/Ball No, Cumufative Volumes ( ) Water Color Turbidlty  pH Conductivity (umhos)
L.5s __Leo @ 15°C

10 bLse >0 (s
25 (5% Xgo (@ (5°C.
34 LSS v5S & s’ c
U3 bdd 240 € (s
Si— b4) 216 (@ (5°C
lo ! L#l _rwo B (5

19 6.34 zzs @ I5°C
TOTAL VOLUME:

s L/J .95 WELL VOLUMES

COMMENTS :

7(. L3y 720 @ (SC
R

G-81
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GROUNDWATER SAMPLE WITHORAW RECORD

prosect TiTLE: 2D FH

WELL NUMBER (LOCATION): MW/ -471

DATE/TIME: l(oﬂ{)n|[/‘lc‘7/1o Qv

4
WATER LEVEL: M_q'rom. WELL DEPTH: /5.07 weLL vouns.s/&i (For 2 ® Well, 0,165 gal/toot)

SAWPLE PARMMETER: @ ruch Llio/ auepe AODITIVE:
PROCEDIRES/EQUIPHENT:  Josid vu bl

Time/B8a1l No, Cumulative Volumes ( ) Water Color Turbidity

pH Conductivity (umhos)

Yo o égr;

<0 Qd‘il_rg

‘“\J:\! 4o et 1S.6

S_:L(_) {44e& V5.0
S 1468 ISD

TOTAL YOLUME: ZY Che.
s <z WELL VOLUMES

COMMENTS : Sa/mgx{/ ’a—p\U’(l mm‘wr/‘-
'?/Y*ch“-u‘y((' Sl = Ok

e EL L 0637

NQO- = 0 ba%

_NDat fon = 0699

Scprpty farer (O3

sample _depli 5.5

G-82
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. GROUNDWATER SAMPLE WITHORAW RECORD

prosect TiTLE: QO VAF B

WELL NUMBER (LOCATIONY: _ /MW e/X /4NDF/£L 4/3

- DATE/TINE: Z7Z '4.&(‘1_ X7 Z G 00 B
: WATER LEVEL: [__Z_ TOTAL WELL DEPTH Z4. ZZ WELL VOLWME: 3 79 (For 2 * well, 0,165 ga !/ foot) j

smau.s PARMETER Exctract Anlons AODITIVE: z/ C
PROCEDURES/EQUIPMENT : T Llon At wal/ ,ﬁ é P4 éa_{g Lo ~"7"'('>

.

Yimo/Baii No, Cumulative Volumes %— Water Color Turbidity pH Conducﬂvlfx (umhos )

S ey e Sz l.(o Eisc.
2 Chr 5.9
1D CAz- S.LS
- 21 Che Ses_4dse 11t ¢
[ | 5N 5.L5 _4s= - - -
. TOTAL VOLUME:
’ 3.77—  weLL voumes
COMMENTS :

gw‘o/c_ (c (D llioo

'[OO/. 290/ r707/-/ 70X _

L G-83




GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: é-j M\’S

WELL NUMBER (LOCATIONY: /NI A

oate/Tne: 22 AP\ 1981 K10 - -
WATER LEvEL: W M5 TOTAL WELL DEPTH: sz‘b}WELL voLwe: .34 (For 2 * well, 0.185 gal/tfoot)

SAMPLE PARAMETER: AOITIVE: Zv
[3
PROCEDURES/EQU IPMENT : o ks {

Time/B211 No. Cumuylative Volumes ( ) Water Color T'urbldlfy pH Conductivity (umhos)

na ol ' 4.5 LU @37
200 \ors P __ Jug @36
50 95l L\ €\37

_ 20 2\ &.0Ol i1y 132
No a8l G.o% 7 @36

=
\ RO
i ZTT - WELL VOUWMES

COMMENTS : th-mﬁ\ [o’
W _axt.
0200 exl,
IO % t‘\og

0230 N, D4

TOTAL VOLUME: EXOIR Y, :g)éo_upﬂ
. ’

S MML M L

G-84
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GROUNOWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: O VAF B

WELL NUMBER (LOCATION): pRAW-5O0

DATE/TIM::  ulmle 9 <20
WATER LEVEL: 2. ] TOTAL WELL OEPTH: (377 werL vouwe: Z.(TAFor 2 ™ Well, 0,165 gal/ foot)
sPLE PARNETER: Aaibas  Ey Peet AODIT I VE:

PROCEDWRES/EQUIPMENT: T L fin O £

Time/Bal! No, Cumuiative Volumes % Water Color Turbidity pH Conductivlty lumhos)
,d_-za ¢ 220 Jhdhe -20

L Ca yzy /5
12 Ch Y. 31 /S
Zo ‘ dzo _ /5
TOTAL VOLUME: ,
’ 7. (,l/./ WELL YOLUMES
COMMENTS :
G-85




GROUNOWATER SAMPLE WiITHORAW RECORD

PROJECT TITLE: Ddars

WELL NUMBER (LOCATION): _Mw 3|

oATE/TIMC: [N ﬂF al 31 Ao:one

water Lever: L ToraL wewe oepi: .9 WELL voLwde: Q.79 (For 2 % Well, 0.165 gal/ foot)
SAMPLE PARAMETER: 001 TIVE:
PROCEDURES/EQUIPMENT '

Time/Ball No, Cumulative Volumes ( ) Water Color Turbldity pH  Conduttiviry (umhos)

Jboo 1=

i_;(—:ﬂ- &2 ‘200 12
I L3S oo [

’ — 30 S kS6 __BI§ 13
) . ) kSe __3i5 B

TOTAL VOLUME: .
) Y 4/ WELL VOLUMES

- COMMENTS :

It




GROUNDWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: __ SJAFR

WELL NUMBER (LOCATION): MR - ST

DATE/TIM : =1 Apr-.‘l ?71 _

"WATER LEVEL: _‘LL_ TOTAL WELL DEPTH: ?_79 weLL vOLWME:B T3 (For 2 7 Well, 0.165 gal/ toot)
SAMPLE PARAMETER: _ £X T~ AMioAS 00 1TIVE: '
PROCEOURES/EQU IPMENT : 2 (% A ETEL.S B/L/2E—

Time/Bail No., Cumulative Volumes ( ) water Color Turbidity pH Conductivity (umhos)

U3 100 & (3.7

lo &Sl _(Fy @ (3.
o @S> 1952 @ 3.
TOTAL VOLUME:
) S WELL VOLUMES
COMMENTS :

G-87




GROUNOWATER SAMPLE W!THORAW RECORD

PROJECT TITLE: SJVAFR

WELL NUMBER (LOCAT 1ON) : MW -5

OATE/ThE: /S JPH/ 37 .
W a\r .

WATER LEVEL: TOTAL WELL OEPTH: [0.4] WeLL vouwme: /. O § (For 2 % well, 0.163 gal/tfoot)

SAMPLE PARAMETER: ADOITIVE:

PROCEDURES/EQU I PMENT ;

Time/Ball No, Cumulative Volumes ( ) Water Color Turbidity pH  Conductivity (umhos)

il G\ '_iw;.eff_ s
8o Al oM q.gg e 40
1o .26 o @ .5
TOTAL YOLUME: B
s j'l-' WELL VOLUMES
MNTS:
G-88




PROJECT TITLE:
WELL NUMSER (LOCATION):
Zz2 Ap.—; L R .

DATE/TIME:

GROUNOWATER SAMPLE WITHORAW RECORD

SAAFR

Mw - s

WATER LEVIL: [O.D TOTAL WeLL 0ePTH: /Z.5Y weLw vouwse: /SZAFor 2 * Woll, 0.165 gal/ foot)

SAPLE PARMETERLS) L xr  Aions
Y

MODITIVELS)

PROCEDURES/EQUIPMENT D é’g_—gﬁc oi/) VT2t LDACAMETEES STABNI12E

Time/Bail No, Cumulative Volumes {( ) Water Color Turbldity

pH Conductivity (umhos)

o7 _8¢ (&ps

(<

J11 _858 (@ 3.5

ZzZo ‘L?é 55’@ 12.9
ze 306 _SbL £ 13
23 509 520 (2.%
TOTAL VOLUMZ: =S
2z WELL VOLUMES
COMMENTS : bazg  od%e, OB, oty ©O7Z7]




GROUNOWATER SAMPLE WITHORAW RECORD

PROJECT TITLE: __ OVAF TR

WELL NUMBER (LOCATION): IV k=)

oATE/TIME: /4] /4,[)‘;'/ 37 Llvoo

WATER LEVEL: ____ TOTAL WELL DEPTH: ____ WELL VOLWME: ____ (For 2 " Well, 0.165 gsi/toot)
SAMPLE PARAMETER: AO0ITIVE: '
PROCEDURES/EQUIPMENT :

Time/Ball No, Cumulative Volumes ( ) MWater Color Turbldity pH Conductivity (umhos)

S® _uo @ \1°c__

TOTAL YOLUME:

f WELL YOLUMES

COMMENTS:

G-90




PROJECT TITLE:

GROUNDWATER SAMPLE WiITHORAW RECORD

SIAFSZ

WELL NUMBER (LOCATION): < wl \{
OATE/TIME: ‘-l Anhn &'7 / \ Voo
A /

WATER LEVEL:
SAMPLE PARAMETER:
PROCEDURES/EQU IPMENT :

TOTAL WELL DEPTH:

WELL VOLUME: (For 2 " well, 0,165 gal/toot)

MADITIVE:

Time/Bal! No,

Cumulative Volumes (

)

Water Color Turbldity  pH Conductivity (umhos)

ez Yo (2 (9°c

TOTAL VOLUME:

COMMENTS:

WELL VOLUMES

G-9

j g




CROUNDWATER SAMPLE WITHORAW RECORD

SIMAFR

PROJECT TITLE:

WELL NUMBER (LOCATION): Sw I's

DATE/TINE: 2z -A‘o('if 12 %7

TOTAL Well DEPTH:

WATER LEVLL:

SAMPLE PARAMETER: MADITIVE:

WELL VOLUME:

(For 2 " Well, 0,165 gat/foot)

PROCEDURES/EQUIPMENT:

Wator Color

_pH Conductivity (umhos)

Time/Bail Ho, Cumulative Volumas ( ) Turbidity .
f/_-l./a NANCEIR IS
TOTAL VOLUME:
/ WELL VOLUMES

COMMENTS:

0750

0749

07y ¢

G-92




Ny

GROUNDWATER SAMPLE WITHDRAW RECOIO

. PROJECT TITLE: SJAFTR

WELL NUMBER (LOCATION): SwW o
DATE/TIME: 2T April R)

WATER LEVLL: ___ TOTAL WELL DEPTH: ___ WELL VOLUME: __ (For 2 " Well, 0.165 gal/foot)
SAMPLE PARAMETER: ADDITIVE:

PROCEDURES/EQU IPMENT:

Time/Bat! No, Cumulative Volumes { ) Water Color Turbidity  pH Conductivity (umhos)

538 K5 E@mzc

TOTAL YOLUME:

# WELL VOLUMES
COMVENTS: - 4y
74s”
26
751
G-93
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CORRESPONDENCE WITH REGULATORY AGENCIES




FILE COPY
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RESEARCH TRIANGLE INSTITUTE

Center for Environmental Measurements November 3, 1986

- State of North Carolina
‘ Department of Natural Resources and Community Development
Northeastern Region
P.0. Box 1507
1424 Carolina Avenue
Washington, NC 27889

ATTN: Mr. Willie Hardison
Acting Ground-Water Supervisor

SUBJ: Well Construction Permit No. 95-0131-WM-0108
Seymour Johnson AF8, Goldsboro, NC
RTI Project No. 2676-16

Dear Mr. Hardison:

. This transmittal summarizes my telephone conversations with the State this

k morning regarding our findings of subsurface conditions in the flood plain of

'I Stoney Creek at Seymour Johnson AFB and related monitoring well design consider-
ations. The subsurface conditions encountered to date within pilot holes in the
flood plain can be summarized generally as follows:

Approximate Depth Below

a Land Surface General Description of Conditions
\ 0 to 10 feet . Medium to coarse, slightly silty
tan to brown sands
1 to 2 feet Water table
- 10 feet Several inches of subrounded fine
to coarse gravel
10 to 24 feet Fine to very fine, black to dark
R gray sands with silty clay lamina-
- tions (Assumed top of Black Creek
Formation)
24 to 34 feet Laminated dark gray to black silty
clays and sands
l 34 to 74 feet Dense, dark gray silty clay
(Note: Deep pilot hole terminated at 74.5 feet, still within dense dark
gray silty clay unit, and grouted back to land surface.)
H-1
3 Post Office Box 12194 Research Triangle Park, North Carolina 27709 Telephone: 919 541-6000




Willie Hardison
_November 3, 1986
page 2

It is our opinion, based only upon observations of the lithologic samples
collected thus far, that the surficial aquifer in the flood plain of Stoney
Creek may be composed of two transmissive zones (one from ground surface to
approximately 10 feet and the second below 10 feet to approximately 24 feet).
Of these two zones, we are currently assuming that the lower zone is less trans- o
missive of potential contaminants because of its stratification with silty

clays.

Although this condition may change in other locations of the flood

plain, we believe, at this time, that the best procedures to follow for well
installation would be as follows: :

].

to install one set of nested wells in-an area immediately downgradient
of one of the landfills that borders Stoney Creek (Landfill No. 4).
One of the nested wells would be set only in the upper sand zone (from
approximately 1 to 10 feet). The second adjacent well would only be
open to the lower zone (from approximately 12 to 24 feet) and the
upper sand zone would be sealed off in this second well.

to install remaining downgradient wells in upper sand zone only;
recognizing that in a later stage of investigation (depending on the
results of this study) it may be desirable to consider installing
additional wells in the lower sand zone.

- to install the wells in the upper sand zone so that the screen will be _

above the present shallow water table (as detailed in the attached
diagram).

to forego the installation of any monitoring wells within the flood
plain with long (20 foot) well screens to avoid the possible effects
of dilution on water quality results. -

to forego the installation of any deep wells beneath the dense silty
clay stratum at this time. On the basis of the thickness and lith-
ology of this clay stratum, it is presently felt that such a deep
monitoring well would be unnecessary as most of the measurable effects
of the Tandfill will be observed in the surficial aquifer. It is
anticipated that any productive water bearing sands that exist beneath
this clay stratum principally receive recharge from remote areas
relative to the sites under investigation.

H-2




Willie Hardison
November 3, 1986 -
page 3

It is my understanding from talking with M. Laymon that a variance for our
monitoring well permit is not required in this instance, and that this trans-

mittal is primarily provided to document what I described to you by telephone
today.

As you are aware, we are actively involved in the drilling operatfon at
Seymour Johnson AFB at this time.

Should you have any questions or comments
about this transmittal, we would be happy to resolve any issues by telephone in
order to avoid delays in the field program.

Thank you for your consideration in this matter.

Sincerely,
W. Joseph Alexander

Project Leader
/bsb

Enclosure

cc: Cpt. McCarty
Cpt. Warren- copq 35 L4 %
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FILE 'BUPY

RESEARCH TRIANGLE INSTITUTE

Center for Environmental Measurements October 20, 1986

TO WHOM IT MAY CONCERN:

SUBJ: RTI Project No. 432U-2676-16
USAF Contract No. F33615-83-D-4010

Mr. Scott A. Guthrie is employed by the Research Triangle Institute
and is currently working on an environmental study related to ground-
water at Seymour Johnson Air Force Base in Goldsboro, NC. As such, he
is collecting-data about wells and water use in the area surrounding
Seymour Johnson Air Force Base in order to help us understand more
about the ground-water flow system in this area. Data obtained under
this request will only be used for this specific evaluation purpose.

As Mr. Guthrie's Supervisor, and as Project Leader for this study
for the U.S. Air Force, 1 would be happy to answer any questions you
may have regarding this project and our specific requests for data.

Thank you for your cooperation.
. Sincerely, W

W. Joseph Alexander
Project Leader

Manager, Hydrogeology Dept.
(919) 541-7025 '

/bsb
cc: Capt. Steve Warren

Seymour Johnson Air Force Base
(919) 736-5556

H-5
Post Office Box 12194 Research Triangle Park, North Carolina 27709 Telephone: 919 541-6000




State of North Carolina
Department of Natural Resources and Community Development
Northeastern Region
1424 Carolina Avenue, Whshington, North Carolina 27889
James G. Martin, Covernor Lorraine G. Shinn
S. Thomas Rhodes, Secretary pIVISION OF ENVIRONMENTAL MANAGEMENT Regional Manager

September 18, 1986

Captain Steve Warren

U.S.A.F. Hospital/sSGPB

Seymour Johnson Air Force Base
Goldsboro, North Carolina 27531-5300

SUBJECT: Well Construction Pe- it No.
95-0131-WM-0108

Dear'Captain‘Warren:

In accordance with your application received September
15, 1986, we are forwarding herewith Well Construction
Permit No. 95-0131-WM-0108 dated September 18, 1986, issued
to Seymour Johnson Air Force Base, for the construction of
15 monitoring wells located at Seymour Johnson Air Force
Base, in Wayne County.

This Permit will be effective from the date of its issuance
until March 18,1987, and shall be subject to the conditions and
limitations as specified therein.

If any parts, requirements, or limitations contained in this
Permit are unacceptable to you, you have the right to an adjudi-
catory hearing before a hearing officer upon written demand to
the Director within 30 days following receipt of this Permit,
identifying the specific issues to be contended. Unless such
demand is made, this Permit shall be final and binding.

Sincerely

J Mulligan

Reégional Supervisor
RECEIVED
Enclosure
cc: W. J. Alexander v SEP 23 1386
Bob Cheek
Files :
PO Box 1507, Washington, North Cﬁ(-ﬂﬁ\.\ 78891507 Telephone 919:946 0481 "YDROGEOLOGY DEPARTMENT

An Equal Opportunity Athrmatve Action Emplover
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NORTH CAROLINA
" ENVIRONMENTAL MANAGEMENT COMMISSION
DEPARTMENT OF NATURAL RESQURCES AND COMMUNITY DEVELOPMENT

PERMIT FOR THE CONSTRUCTION OF A WELL OR WELL SYSTEM

In accordance with the pro